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PROCEEDINGS OF THE FORTIETH ANNUAL MEETING OF 
THE NORTH CAROLINA ACADEMY OF SCIENCE 


UNIVERSITY OF NorTH CAROLINA, CHAPEL HILL 


The fortieth annual meeting of the North Carolina Academy of Science 
was held at the University of North Carolina, April 25 and 26, 1941. 

The first general session was called to order by President J. L. Stuckey 
at 10:00 A. M. The presentation of papers began at once and con- 
tinued until 12:30. A section for the biochemists and physiologists 
met at the same time. The reading of papers before the general session 
was resumed at 2:00 and continued until 4:30, when, after a short recess, 
the Academy assembled for its annual business meeting. 

The business meeting was called to order by President Stuckey. 
The minutes of the 1939 meeting were approved as published. After 
correction of an error in the officers of the Mathematics Section the 
minutes of the 1940 meeting were approved as published. 

President Stuckey then called for reports from the various committees 
of the Academy. The reports of most of the committees had been 
mimeographed and circulated at the morning session. 


REPORT OF THE EXECUTIVE COMMITTEE 


The following business was transacted by correspondence. 

The Executive Committee set the date for the annual meeting as 
April 25 and 26. It also set April 19 for its meeting to consider the 
affairs of the Academy. 

The Executive Committee considered the question of recommending 
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Miss Lena Barber for life membership in the Academy. A recom- 
mendation is offered at the proper place. 

The Executive Committee approved the assignment of the A. A. A. S. 
grant for research as soon after January | as feasible. 

The Committee met in regular session on April 19, and transacted 
the following business. After a preliminary report on finances, the 
committee authorized the following expenditures:—(1) the cost of 
mimeographing the complete roll of membership, a copy of which is to 
be sent to each departmental head in the state; (2) the cost of a complete 
set of membership cards to be brought up to date; (3) employment of 
an assistant to take care of collection of dues during the meeting. As 
a matter of economy the committee decided to discontinue issuing 
membership cards. 

The Committee received and accepted an invitation to hold the 
next annual meeting at the Woman’s College of the University of North 
Carolina at Greensboro. 

The President announced the appointment of the following committee 
on Resolutions:—E. L. Cocke, Chairman, D. B. Anderson and H. L. 
Blomquist. 

The Committee after some discussion expressed its opinion that the 
Presidential Address should be printed along with the Proceedings. 
This custom, established long ago, has on occasion been unobserved. 

The Committee added additional late papers to the program, and 
authorizied a Mathematics Section. 

The Committee considered the relations of the Academy with the 
Elisha Mitchell Journal. Due to a lack of information and the desire 
of the Committee to coéperate with the Journal, the Committee wishes 
to express its willingness to coéperate in any way possible with the 
Journal. 

The Committee reports that it has elected 82 members since the last 
meeting of the Academy. The list follows. 


Andrews, James C., Dept. of Biological Chemistry, University of North 
Carolina. 

Artom, Camillo, Dept. of Biochemistry, Wake Forest College. 

Bagby, English, University of North Carolina. 

Barkley, Key L., Dept. of Psychology, Woman’s College of U. N. C. 

Bayroff, A. G., Department of Psychology, University of North Carolina. 

Beasley, William Lee, Jr., Field Secretary of North Carolina Forestry Asso- 
ciation. 

Bloomer, Robert Oliver, University of North Carolina. 

Botany Club, Woman’s College of U. N. C. 


1941] PROCEEDINGS OF THE ACADEMY OF SCIENCE 171 


Boyer, Charles C., Dept. of Zoology, Duke University 

Burkhart, Leland, Dept. of Agronomy, State College 

Burgess, B. C., Vice-President, United Feldspar and Minerals Corp. 

Busteed, Robert C., Dept. of Biology, A. S. T. C. 

Butler, Howard N,, Southern Pines, North Carolina. ' 

Carpenter, J. Richard, Dept. of Biology, Black Mountain College. 

Clarkson, Mrs. Edwin O., Charlotte, North Carolina. 

Constable, E. W., State Department of Agriculture. 

Cooper, Gerald Rice, Dept. of Biochemistry, Duke Medical School. 

Darkis, Frederick R., Dept. of Chemistry, Duke University. 

DeLoach, Will Scott, East Carolina Teacher’s College. 

Dosier, J. P., 15 Mildred Avenue, Asheville, N. C. 

Dosier, Mrs. John P., 15 Mildred Avenue, Asheville, N. C. 

Experimenters Club, Millbrook High School, Rt. 1, Raleigh, N. C. 

Ferrill, H. Ward, Dept. of Physiology, University of North Carolina. 

Fisher, Doris B., Concord Public Schools. 

Flowers, R. L., President, Duke University. 

French, John R. P., Jr., Dept. of Psychology, Black Mountain College. 

Garner, Lofton Leroy, University of North Carolina. 

Gill, Ruth Ellen, Kittrell, North Carolina. 

Gordon, Seth, Jr., State Department of Conservation and Development. 

Gray, Cora E., Dept. of Home Economics, Catawba College. 

Hafer, Claud, Southern Pines, North Carolina. 

Hardcastle, A. B., Dept. of Zoology, Duke University. 

Hendricks, Caroline, Botany Dept., University of North Carolina. 

Holt, Lawrence B., Wake Forest College. 

Hood, Frazer, Dept. of Psychology, Davidson College. 

Hoyle, Vinton A., University of North Carolina. 

Humm, Harold J., Dept. of Botany, Duke University. 

Jeter, Douglas D., Davidson College. 

Johnson, John, Dept. of Biology, Mars Hill College. 

Kemp, E. H., Dept. of Psychology, Duke University. 

Kilgore, B. W., State College. 

LeClair, F. J., United States Soil Conservation Service, University of North 
Carolina. 

Livingston, Robert B., Dept. of Botany, Duke University. 

Lyddane, R. B. H., Dept. of Physics, University of North Carolina. 

MacPhee, Halsey M., Dept. of Psychology, University of North Carolina. 

Marble. Guita, Dept. of Chemistry, Woman’s College of U. N. C. 

Markham, Edwin Carlyle, University of North Carolina. 

Martin, Romeo J., University of North Carolina. 

Mecklenburg Audubon Club, Charlotte, North Carolina. 

Miller, Augustus T., Jr., Dept. of Physiology, Wake Forest College. 

Miller, J. Isabel, Dorland Bell School, Hot Springs, N. C. 

Murdock, T. G., State Dept. of Conservation and Development. 

Nature Study Club, Durham High School. 

Neuman, Robert B., University of North Carolina. 








172 JOURNAL OF THE MITCHELL SOCIETY [December 


Odum, Howard W., Institute for Research in Social Science, University of 
North Carolina. 

Perry, William D., University of North Carolina. 

Phy-Chem Club, Durham High School. 

Pratt, Joseph H., Dept. of Chemical Mineralogy, University of North Caro- 
lina. 

Radford, Albert E., Botany Dept., University of North Carolina. 

Raynal, Charles E., Statesville, North Carolina. 

Rethlingshafer, Dorothy, Dept. of Psychology, University of North Carolina. 

Rosen, Nathan, Physics Dept., Black Mountain College. 

Russell, Phillips, Journalism Dept., University of North Carolina. 

Schoof, Herbert F., Dept. of Zoology, State College. 

Smith, Clyde R., Dept. of Entomology, State College. 

Sprunt, Douglas H., Medical School, Duke University. 

Stainback, Raymond F., University of North Carolina. 

Stanland, Marion, Woman’s College of U. N. C. 

Straus, Erwin W., Dept. of Psychiatry, Black Mountain College. 

Straus, Fritz L., Chemist, Ecusta Paper Corporation. 

Swett, Francis H., Dept. of Anatomy, Duke University. 

Talton, I. B., Concord, North Carolina. 

Tilley, Edward B., Pinehurst Public School. 

Wells, Herbert S., Dept. of Physiology and Pharmacology, Bowman Gray 
School of Medicine. 

West, J. Frank, Dept. of Geological Engineering, State College. 

White, Raymond Cyrus, Dept. of Chemistry, State College. 

White, W. Tom, Jr., 1324 Eye Street, Washington, D. C. 

Williams, Louis G., New Hanover High School. 

Wilson, Charles C., Dept. of Botany, Duke University. 

Wilson, Dorothy E., Durham High School. 

Wilson, John W., Dept. of Zoology, Duke University. 

Wyatt, Walter J., Wake Forest College. 

Zoology Field Club, Woman’s College of U. N. C. 


The Committee submits the following recommendations: 

That Miss Lena Barber be elected to Life Membership in the 
Academy. Passed. 

That the High School Committee be authorized to continue its ac- 
tivities as set up at present and that the project award of $20 in cash be 
presented during the dinner Friday evening. Passed. 

That the payment of all bills submitted by the Treasurer for the 
current year shall, upon the approval of the President, be authorized. 
Passed. 

That the Treasurer’s report, when verified by the Auditing Committee, 
shall be authorized for publication. Passed. 

That, in view of the fact that the next annual meeting will complete 
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forty years of activity, a special committee be set up to consider plans 
for an anniversary meeting. Passed. 

J. L. Stuckey, President, 

O. J. THrEs, 

O. C. BRADBURY, 

E. H. Hatt, 

A. 8. PEARSE, 

BEerT CUNNINGHAM, Secretary. 


The report of the Executive Committee was adopted as a whole. 

A preliminary report was submitted by the Treasurer. It was voted 
that a final report, based upon the Bank Statement of June 1, be sub- 
mitted to the Auditing Committee and upon its approval, said report 
should be published and become a part of the Proceedings of this meet- 
ing. The report has been submitted and the following statement re- 
ceived from the Auditing Committee: 

REPORT OF THE AUDITING COMMITTEE 

On this twelfth day of August, 1941, this account was examined and 
found correct. R. W. Bost, E. T. Browne, H. R. Totten (Chairman). 

The detailed Treasurer’s Report as submitted and approved has been 
condensed and is published here in the condensed form. Any one wish- 
ing a detailed copy may secure the same upon request. 


Treasurer’s Report 


Receipts: 
A. A. A. 8. Grant 1940 Rye ter Md eke ate ; .... $75 00 
ere eke re er TSE rane viene . ae 
CI UI IN i ois iv ois vais ene be mananns gehen 7.50 
Ce ee ee eres eee rr eee Ys 75.00 
fn re ee ee er re eee 163.15 
Mrs. E. Barnhill Clarkson Grant..................0c0s0.00. Qi 
REG EAE AS tine yen ree tne aa Ee Cee RT eee 684 .00 
CN INN BINI  s.. 5 sais o ei ice sine osisitee owe ess eed 5.00 
Pig Ms SE MI, Foo ois Sa he ie career ct bcwdewsn icc” 
Rubber Check replacement... .. 0.2... ccc gsceceecceeesen 2.00 
MN Ns eterno ner pQadtidutot aehemaswiaxacsnse danas 4.00 
Re re eee ere ey ree ....1,109.65 
Expenditures: 
Rs Ser Us Os 6 cisco as cevsse ons anina wns seweudeaasionn $75.00 


PE Crs. Valea aid res Cone ve nkde en ee ene Mad oe baa ert ahem 80.59 
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cele ik oie bai lines ae ee ate ee tae, 50.00 
I Ee er en Fe Sen eee 148.00 
Te A Sakis sis ow sk Soro nw be ahma core ree enn 75.00 
NN odo cei ks wind dda vane euwiicesssdieneud 20.00 
sth SU cvs csc kita Bonar SNe reed, MANOR 20.00 
RR ee ee ee ee Oe eee een: 300.00 
American Institute Account............ 00... ccc ccc eeces 113.15 
Audubon Society (Lantern slides).......................... 50.00 
I clei o wes babs Newnes See AERA 81.00 
III os Sw cacckas oe ehvae ane Hesicinaiaes hand ears 50.18 
Total Expenditures........................ ieee sce 1,062.92 
Operating Balance 1940-41...................... creates 46.73 
1,109.65 
Summary of Accounts: 

Balance, Checking Account, 6/1/40.......... ee ere es eee 208 .04 
IIR hsb dou dy ridans cdhds Cadet acadtas 1,109.65 
1,317.69 


Total Expenditures EP RED AE ae eer sek ewes eta iiate oe 
ey I TE oo cas. cas weadcoRbsdeses ee ers eee 


Savings Account Balance, 6/1/40 Pe re Te 408.61 
OS rer ee = Pe Ee Fee 8.20 
Savings Account Balance, 6/1/41 Sean ah eine sha ak GR 416.81 


REPORT OF THE APPRAISAL COMMITTEE 


1,062.92 
254.77 


1,317.69 


This committee has received no requests for appraisal and so has no 


appraisals to report. 


P. M. Ginninos, Chairman. 


Report was adopted and the committee discharged. 


REPORT OF THE RESEARCH GRANT COMMITTEE 


Applications for only two projects were received: 


A canvass of the Committee resulted in a majority voting for the fund 
to be given to Charles H. Lindsley and Nathan Rosen, Black Mountain 
College, for their work on An analysis of the Zeeman patterns in the 


spectrum of palladium obtained in a strong magnetic field. 


B. W. Wetts, Chairman. 


Report adopted. 
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REPORT OF THE REPRESENTATIVE TO THE COUNCIL OF THE A. A. A. S. 


Your representative attended all of the Council Meetings. Since 
reports of these have already been printed, no further report is 
needed here. 

BERT CUNNINGHAM, Representative. 


Report adopted. 


REPORT OF THE HiGH ScHOOL SCIENCE COMMITTEE 


The Committee has continued to work on the projects which were 
undertaken last year. 

The Committee was represented at each of the District Meetings 
where attention was called to the various methods by which the Academy 
could and would coéperate with High School teachers. As a result of 
these meetings we distributed about 75 pamphlets (provided by the 
American Institute) on ‘‘How to Organize a Science Club.”” From these 
meetings we have also had a large number of requests for the use of 
lantern slides. 

Proportionately, our lantern slide loans have not reached as many 
people as last year. We now have two hand-colored sets of Wild Flower 
Slides, one on the endocrine system, and one hand-colored set on the 
birds of North Carolina. We have promised to us, and we understand 
nearing completion, a set of slides on the forests of North Carolina. It 
would be desirable to have a set on the reptiles and another set on ento- 
mology. The bird slides were donated by Mrs. E. O. Clarkson of 
Charlotte, and the forestry slides are being provided by the North 
Carolina Forestry Association. 

We have been able to help organize four science fairs—one at Buies 
Creek, another at Greensboro, a third at Greenville, and the fourth 
at Cullowhee. The chairman of the committee attended three of these. 
The fairs have proved to be very stimulating for the region in which they 
are held, not only to the high school students, but also to the institu- 
tions in which they are held. It is highly desirable that more fairs be 
organized. It should be recalled that the winners of the projects at the 
individual fairs are entitled to present their projects at the time of 
the Academy and that one of the exhibits will be selected to receive the 
$20 Academy award. The winner is selected by a ballot of the member- 
ship of the Academy. 

The meeting last year for high school teachers met with considerable 
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success and we have arranged another meeting for this year. The 
program is printed with the Academy program. 

In response to a considerable number of requests, we have organized 
a meeting and program for the sponsors of high school science clubs. 
The program is printed with the Academy program. 

The Committee has been able to secure $100 from the American Insti- 
tute to further the work with the high school clubs, in addition to a 
sufficient number of pamphlets on ‘‘How to Organize a Science Club.” 

The Committee has also received a grant of $20 from the North 
Carolina Forestry Association to be awarded for a worthy essay in the 
field of forestry written by a high school student. The date for the 
essays was set before we knew the Academy would meet a week earlier, 
but it is to be hoped that we shall be able to announce the winner at 
this meeting. 

The Committee also considered the nominations of the High School 
Science Clubs for Junior Membership in the American Association for 
Advancement of Science. Mr. Buster Brown of Buies Creek High 
School was nominated for Ithe “boy” membership and Miss Martha 
Ballard of Kipling for the ‘girl’? membership. They were properly 
elected by the A. A. A. 5S. 

The Committee recommends: first, that the Projects Award be con- 
tinued; second, that the Academy express its appreciation for the help 
given by the American Institute in the high school program, and to Mrs. 
E. O. Clarkson for her gift of Bird Slides; third, that the program for 
high school teachers be continued and if the sponsors’ meeting proves 
worth while that it be continued. 

Respectfully submitted, 
C. F. Dopson, 
J. H. HiGHsmira, 
R. J. Stay, 
J. W. Woop, 
M. L. Braun, 
B. CUNNINGHAM, Chairman. 


Report was adopted. 


REPORT OF THE REPRESENTATIVE TO THE ACADEMY CONFERENCE 

(A more detailed report was submitted in mimeographed form to 
members present at the morning meeting. A few more copies are 
available for any desiring one.) 
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Twenty-eight representatives of nineteen Academies of Science met 
at the fourteenth annual conference which was held at Philadelphia 
under the chairmanship of Dr. J. C. Gilman of the Iowa Academy. 
The opening talk on ‘“‘Methods of Bringing the Academy in Closer 
Relations with other Organizations” by Dr. P. D. Strausburg of West 
Virginia Academy pointed out that no societies will submerge them- 
selves to join a group. They always insist that their freedom 
be maintained. 

Dr. W. F. Rudd of Virginia spoke of ‘‘Long Time Planning for 
Academies of Science.” Virginia has a committee of 19 to outline the 
ideal objectives and contributions of their state Academy for the next 
five years. They are proceeding by questioning the membership which 
consists of between 800-1000 and studying the replies. 

The need for an organization intermediate between the Junior and the 
Senior Academies has been recognized. There are approximately 150 
College Clubs which may be approached to form the same type of as- 
sociations as the Junior Academies of Science in relation to the Senior 
Academies. Texas has such an organization. 

The committee on the Junior Academy gave no report but was con- 
tinued. 

It is urged that each Academy give consideration to the reeommenda- 
tions contained in these minutes at its next regular meeting and inform 
the undersigned of any action taken, or of its attitude relative to the 
recommendations. 

Dr. 8S. W. Bilsing of Texas after serving eight years as Secretary of 
the Conference was made President for next year and Dr. Earl Light, 
Secretary of the Pennsylvania Academy, was made Secretary of the 
Conference. 

At the Academy dinner, those present introduced themselves and 
remarks were made relative to the history of the Academy Conference 
and the relations of the A. A. A. S. and the Academies. 

The committee on the Junior Academy referred to above met on 
December 28 and the following is the report of its action: 

Members present: Dr. E. C. L. Miller (Virginia Academy), Dr. Bert 
Cunningham (North Carolina Academy), Dr. J. C. Gilman (Iowa Acad- 
emy), Dr. Lyell J. Thomas (Illinois Academy), Dr. H. H. Sheldon 
(Amer. Inst. of N. Y. City), and Dr. Howard E. Enders (Indiana Acad- 
emy). Dr. 8S. W. Bilsing (Texas Academy), Secretary of the Academy 
Conference, attended ex officio. 

The affiliated Academies of Science have encouraged the development 











178 JOURNAL OF THE MITCHELL SOCIETY [December 


of Junior Academies of Science in the high schools of twelve or thirteen 
states. 

The question of the possible affiliation of collegiate groups in a similar 
relationship with the state academies was discussed. The Texas Acad- 
emy of Science has a successful set-up for collegiate groups. It has a 
separate state sponsor and separate state program for collegiate groups. 
On the occasion of its state meeting a committee appraises the merits 
of the several papers and awards first, second, and third prizes of $25, 
$15, and $10 for the papers presented. 

This committee is laying plans for the collections of data to deter- 
mine which of the state academies now accept persons from the under- 
graduate student body in colleges into membership in the state academy. 
A report is to be made at the Dallas meeting. It also proposes to deter- 
mine the distribution of college science clubs within the various prov- 
inces of the affiliated academies. Dr. H. H. Sheldon was selected to 
undertake these tasks in as much as it will be feasible to operate through 
his extensive staff. 

On motion of H. H. Sheldon and duly passed: The Secretary of this 
committee is requested to write to the Secretary of the Academy Con- 
ference suggesting that Dr. C. B. Godbey, Professor of Chemistry, 
Southwestern University, Georgetown, Texas, be invited to present a 
paper at the Dallas meeting of the Academy Conference on the practice 
of the Texas Academy with respect to collegiate members. 

Dr. H. H. Sheldon was requested to take over the project of soliciting 
circulating and exhibit materials (known as “traveling kits’) from 
manufacturers, or industries, to serve as program material for the clubs 
of the several state academies which have an affiliated Junior Academy 
or affiliated clubs. 

The secretary of the A. A. A. S. was requested to formulate a pro- 
cedure of nomination of the ‘‘Best Boy” and “Best Girl” as Honorary 
Members of the A. A. A. S., which may be sent to the several affiliated 
state academies of seience: also that the A. A. A. S. formulate some 
procedure that will recognize the Junior Honorary Members each year 


at its annual meeting. 
Bert CuNNINGHAM, Representative. 


The report was adopted. 


REPORT OF THE COMMITTEE ON CONSERVATION 


Your Committee on Conservation has had no new problem presented 
to it for consideration during the past year and no matter demanding 


nthe 
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action by the Academy has been brought to our attention by any of its 
members. There are, however, two unfinished projects which, to be 
accomplished, must be kept stirred up, for in the effort to procure public 
benefits eternal effort is the price of success. I refer to the expressed 
interest of the Academy in the acquisition by the Government for the 
permanent benefit of our people of the Dismal Swamp in North Carolina 
and Virginia, and the so-called ‘‘Primeval Forest” in the western part 
of this State. Both of these were mentioned in last year’s report of 
this Committee. This, therefore, is only a progress report, or, lacking 
progress, simply an action report. 

Dismal Swamp. Following last year’s meeting of the Academy, I 
learned of the passage of a resolution by the 18th annual meeting of the 
Isaak Walton League of America at Chicago which reads as follows: 

“Be it resolved that the Isaak Walton League of America, in conven- 
tion assembled March 30, 1940, expresses its desire to have the 82,000 
and more acres in the Dismal Swamp and Lake Drummond area incor- 
porated into the National Forests and Game preserves of the United 
States of America, and requests acquisition of the area as being of na- 
tional importance and comparable in importance to many areas ac- 
quired by the federal government for forest and game preserve areas. 

Be it further resolved—That the matter be laid before the proper 
governmental agency and that the delegates from Norfolk chapter and 
Virginia and from the adjoining states be requested to codperate in the 
objective herein embraced.” 

The president of the Association of Isaak Walton League Chapters 
in Virginia, referring to this resolution, wrote: There is much interest 
in Southeastern Virginia in the incorporation of the Dismal Swamp 
area, which lies in Southeastern Virginia and Eastern North Carolina 
in the National Forest Projects of the Federal Government . . . on behalf 
of the Association of Isaak Walton League Chapters in Virginia, I will 
be pleased to aid in the attainment of the objective.” 

Last September I represented this Academy at a meeting of the 
Isaak Walton League of Virginia Chapters in Richmond, where I advo- 
cated federal acquisition and the multiple use policy of the United States 
Forest Service. A special committee was appointed to consider and 
coérdinate the several objectives which should be presented to the 
Federal Government as reasons for acquiring this area of more than 
200,000 acres, half of which lies in five North Carolina counties. Fol- 
lowing this meeting a program of management was outlined by letter 
to the Virginia Academy of Science as follows: 

1. Protection from fire which involves fire breaks and truck trails. 
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2. Utilization of the timber crops on certain areas in the interest of 
local industries and residents. 

3. The establishment of one or more natural areas allowing the differ- 
ent types to reéstablish themselves. 

4. Management of the whole area as a wildlife forest, a portion 
being set aside as sanctuary for native big game, while on the remaining 
part regulated hunting of big game be allowed. 

5. Recreation to be encouraged, stressing the interest in the area of 
scientists, naturalists, sportsmen, etc. 

6. Historic and scenic values to be preserved. The early association 
of George Washington with the area is an interesting feature. 

The above program of multiple use could best be effected through 
administration as a National Forest. . 

While the Government offers little encouragement for the early ac- 
quisition of this unique area, sustained interest and pressure will, I have 
no doubt, bring the desired result. 

Primeval Forest. The conditions surrounding the proposed acquisi- 
tion of the Ravenel Tract or ‘‘Primeval Forest”? in Macon County have 
changed very materially with the death of Mr. C. P. Ravenel last year. 
His widow now is said to be anxious to realize on this property and, 
according to reports, has asked $100 per acre for the whole property. 
The United States Forest Service cannot justify purchase at anything 
like such a price even if they had money available, which they have not. 
An appeal was made to Congressman Weaver to use his influence to 
secure this tract by the Government. Mr. Weaver heard from the 
Washington office of the Forest Service to the effect that ‘“There was 
considerable agreement as to the inspirational, esthetic and scientific 
values. That fact, plus the further fact of very limited funds available 
for forest-land purchases, led to the conclusion, at that time, that the 
use of the limited available funds to acquire the tract would be very 
difficult of justification. It is understood that the owner of the prop- 
erty demands a consideration of about $100 per acre, at least for that 
part of the holding still supporting commercial timber. Such examina- 
tions as have been made by the members of the Forest Service create 
serious doubt as to the existence of physical values which would justify 
more than a minor part of the $100 per acre asked for the property. The 
consideration acceptable to the owner therefore would have to be based 
largely upon rather intangible values, not only difficult of substantiation 
but also beyond the explicit or implicit purview of the Weeks Law.” 

Mr. Weaver also wrote to the Regional Forester in Atlanta who re- 


Soca 2 





1941] PROCEEDINGS OF THE ACADEMY OF SCIENCE 181 


plied that “the whole subject of the possible purchase of the Primeval 
Forest has been given a great deal of consideration both in the field, 
and in this office and our Washington office. I personally have visited 
the area on two occasions. It is very generally recognized by members 
of the Forest Service that the Primeval Forest has very high recreational, 
inspirational, and scientific values. However, the price at which it 
appears to be held definitely precludes its purchase under the provisions 
of the Weeks Act.’”’ I also talked to Mr. Kircher about the property 
with apparently the same result. However, a suggestion was made that 
if the property could be secured at a reasonable figure, the part remote 
from travel might be lumbered and the portion more valuable for scenic, 
scientific, and recreational use could be retained in its present condition. 
However, unless some money can be made available even that possi- 
bility is more or less remote. If the membership of the Academy could 
all show as keen an interest in saving this property for the public as two 
or three members of the faculty of the State University have shown, I 
believe some method could be worked out to save this marvelous tract 
of virgin timber. 

C. F. Korstian, 

W. C. CoKERr, 

J. P. Grvuer, 

H. J. Oostine, 

J. S. Hotmes, Chairman. 


The report was adopted. 


At this point Dr. J. 8S. Holmes presented the following resolution bear- 
ing on part of the foregoing report. 


RESOLUTION: SPECIAL COMMITTEE ON ‘THE PRIMEVAL FOREsT.”’ 
In view of the outstanding scientific and educational values of the 
“Primeval Forest”? in Macon County, North Carolina, and the im- 
minent danger of its destruction by falling into the possession of those 
who would be unwilling or unable to preserve it, the North Carolina 
Academy of Science in regular annual meeting herewith commends every 
effort being made to perpetuate it in its present original condition and 
herewith urges the appointment of a special committee composed of one 
representative from each of the higher educational institutions of the 
State, such committee to elect its own chairman, to devise ways and 
means of getting this property into public ownership and to assure its 
continuous use as a natural and recreational area. 
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The resolution was adopted and the incoming President instructed to 
name the committee. 

The Nominating Committee presented the following slate: 

President: R. E. Coker, University of North Carolina. 

Vice-president: C.N. Warfield, Woman’s College of U. N. C. 

Member of Executive Committee (3 yrs.): D. B. Anderson, State 
College. 

Members of the Research Grant Committee: C. F. Korstian, Duke 
University; and J. N. Couch, University of North Carolina. 

The President called for nominations from the floor. There were none 
and the Secretary was instructed to cast an unanimous ballot for each 
nominee. This was properly done and the President declared each 
elected. 

The following awards, made by the appropriate committees and 
judges, were announced: 

A. A. A. 8. Grant for research ($75) to C. H. Lindsley and N. Rosen 
of Black Mountain College. 

Poteat Award ($50) to Miss Alma Whiffen of the University of North 
Carolina. 

Forestry Essay ($20) divided between Omega Rice of the Dorland 
Bell School at Hot Springs and William Anderson of the Hayesville High 
School. 

Academy High School Award ($20) to John M. Stewart of Alamance 
High School. 

The following resolution was presented and adopted by a rising vote. 

Report oF A SpeciaAL ResoLtuTion CommitTer. The death of 
Harvey Park Barret on July 30, 1940, deprives us of one of our highly 
valued members. He was a worthy representative of families that 
played active and important parts in the establishment and development 
of these United States. Among his forbears are such names as William 
Christian, Benjamin Logan, and William Short. Born on May 18, 
1885, in Louisville, Ky., he received his early education in that city. In 
1904 he obtained the B. A. degree from Centre College (Danville, Ky.), 
and in 1908 graduated in Medicine at the University of Louisville. 

From the beginning of his career Barret was interested in laboratory 
work and in research. He engaged in advanced studies at the Uni- 
versity of Michigan, was for several years an associate professor of 
Pathology and Bacteriology at the University of Louisville, and served 
as bacteriologist for the Louisville health department. In 1917 he came 
to North Carolina as pathologist for the Charlotte Sanatorium. He 
also established in Charlotte a private laboratory for Clinical Pathology, 
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serving other hospitals and practicing physicians in that community. 
He was the pioneer in this special field in this state and his laboratory 
played an important part in the development of scientific medicine here 
during the past two decades. 

He was a master technician, unusually skilled in laboratory proce- 
dures, a diligent student, widely read in general medicine as well as in 
pathology, and above all a man of sound judgment and sterling integrity 
who commanded the confidence and affection of all his associates. He 
was deeply imbued with the spirit of research. In spite of the burdens 
of a busy practice, he constantly carried on scientific investigation. 
When broken health required retirement from active practice, he erected 
a small laboratory at his home and continued his studies there. 

Even virtues may be too extreme. He was modest and shy to a fault. 
It was painful and almost impossible for him to read a paper or engage in 
discussions on the floor at society meetings. This prevented his being 
as widely known as his abilities and achievements deserved, and it de- 
prived his colleagues of the benefit of much of his knowledge and sound 
judgment. His abhorrence of publishing anything but complete and 
well proven results prevented him from being a prolific writer, but his 
articles, brief and to the point, appeared in the Journal of the American 
Medical Association, the Journal of Laboratory and Clinical Medicine, 
the Archives of Pediatrics, the American Journal of Tropical Medicine, 
the American Journal of Hygiene, the Journal of Parasitology, the An- 
nals of Tropical Medicine and Parasitology. Perhaps his most signifi- 
cant contributions were on the intestinal fauna and flora, especially the 
cultivation of parasitic protozoa. One of those organisms, discovered 
by him in the turtle intestine, was named for him by Taliaferro and 
Holmes (Endamoeba Barretz). 

His activities were not limited to medicine. He became interested in 
minerals and developed a fine collection of those found in this state. 
During his college days he had been an athlete and for many years he 
helped in coaching and did much to promote athletics in the Charlotte 
Schools. He was generous with his money as well as his time. It was 
through his aid that many a high school student was able to attend 
college. No one knows how many others received his assistance in their 
financial difficulties. 

We have lost an able scientist, a fine citizen and a true friend. We 
wish to express to his family our sense of great loss and to extend to them 
our deep sympathy. 


J. B. Buturrt, Chairman. 
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REPORT OF THE COMMITTEE ON RESOLUTIONS 


Whereas the accomodations provided for the annual meeting of the 
North Carolina Academy of Science have been most adequate, the ar- 
rangement most efficient, and the entertainment outstanding, and 

Whereas many exceptional favors and gracious courtesies have been 
extended to the members and to the attendants upon the meetings, 
therefore, be it 

REsoLveD: That the North Carolina Academy of Science record its 
sincere appreciation to President Frank P. Graham, the local commit- 
tees, the faculty and students of the University of North Carolina, to 
the Elisha Mitchell Scientific Society, and to all who have had a part in 
making this meeting both pleasant and profitable. 

DonaLp B. ANDERSON, 
H. L. Biomauist, 
Etton C. Cocke. 


Report adopted. 

The personnel of the standing committees follows: 

Executive: R.E. Coker, C. N. Warfield, B. Cunningham, E. H. Hall, 
A. 8. Pearse, D. B. Anderson. 

Research Grants Committee: B. W. Wells (1942) Chairman, O. C. 
Bradbury (1943), H. D. Crockford (1943), C. F. Korstian (1944), J. N. 
Couch (1944). 

The following sectional officers were elected by the respective groups: 

Botany: Chairman, P. J. Kramer; Secretary, E. H. Hall (1943). 
Attendance estimated 40-50. 

Biochemistry and Physiology: Chairman, J. C. Andrews; Secretary, 
G. H. Satterfield (1943). Attendance more than 40. 

Geology: Chairman, J. L. Stuckey; Secretary, Willard Berry (1942). 
Attendance more than 50. 

Mathematics: Chairman, J. M. Clarkson; Secretary, J. W. Lasley, Jr. 
(1943). Attendance 15. 

Physics: Section had no meeting. Secretary, F. W. Lancaster 
(1942). 

Psychology: Chairman, Frazer Hood; Secretary, J. F. Dashiell 
(1942). Attendance estimated 35. 

Zoology: Chairman, F. H. McCutcheon; Secretary, Z. P. Metcalf 
(1942). Attendance estimated 35. 

High School Science Teachers: Chairman, Dorothy Aycock; Secre- 
tary, J. W. Wood (1942). Attendance estimated 20. 
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President R. E. Coker announces the following committees to serve 
during 1941-42: 
Auditing Committee: 
Anderson, D. B., Chairman, State College, Raleigh, N. C. 
Boomhour, J. G., Meredith College, Raleigh, N. C. 
Derieux, J. B., State College, Raleigh, N. C. 
Conservation Committee: 
Holmes, J. S., Chairman, State Forester, 302 Forest Rd., Ra- 
leigh, N.C. 
Givler, J. P., W. C. U. N. C., Greensboro, N.C. 
Korstian, C. F., Forestry Duke University, Durham, N. C. 
Coker, W. C., University of North Carolina, Chapel Hill, N. C. 
Oosting, H. J., Duke University, Durham, N. C. 
High School Science Committee: 
Cunningham, Bert, Chairman, Duke University, Durham, N. C. 
Braun, M. L., Catawba College, Salisbury, N.C. 
Dodson, C. F., Western Carolina Teachers College, Cullowhee, N.C. 
Highsmith, J. H., Department of Education, Raleigh, N. C. 
Slay, R. J., East Carolina Teachers College, Greenville, N.C. 
Wood, J. W., Durham High School, Durham, N. C. 
Legislative Committee: 
Berry, Willard, Chairman, Duke University, Durham, N. C. 
Bost, R. W., University of North Carolina, Chapel Hill, N. C. 
Prytherch, H. F., U. S. Bureau of Fisheries, Beaufort, N.C. 
Wells, B. W., State College, Raleigh, N.C. 
Necrology Committee: 
Emory, 8S. T., University of North Carolina, Chapel Hill, N. C. 
Finster, Miss Ethel B., A. N. and T. C., Asheville, N. C. 
Fulton, B. B., State College, Raleigh, N. C. 
Isbell, Nevill, Wake Forest College, Wake Forest, N.C. 
Jeffers, Katharine R., Duke University, Durham, N. C. 
Lyon, 8. C., Davidson College, Davidson, N. C. 
DeLoach, W. S., East Carolina Teachers College, Greenville, N.C. 
Morgan, Karl Z., Lenoir Rhyne College, Hickory, N. C. 
Ramsey, G. G., Catawba College, Salisbury, N. C. 
Ritchie, Lawrence 8., W. C. U. N. C., Greensboro, N.C. 
Nominating Committee: 
Holmes, J. 8., Chairman, Raleigh, N. C. 
Bullitt, J. B., University of North Carolina, Chapel Hill, N.C. 
Ginnings, P. M., Greensboro College, Greensboro, N. C. 
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Poteat Award Committee: 
Porter, W. L., Chairman, Davidson College, Davidson, N. C. 
Adams, D. K., Duke University, Durham, N. C. 
Berry, Willard, Duke University, Durham, N. C. 
Braun, M. L., Catawba College, Salisbury, N. C. 
Hall, E. W., Woman’s College of University of North Carolina, 
Greensboro, N. C. 
Mackie, E. L., University of North Carolina, Chapel Hill, N. C. 
Satterfield; G. H., State College, Raleigh, N. C. 
Committee on Resolutions: 
Campbell, E. G., Chairman, Guilford College, N.C. 
George, W. C., University of North Carolina, Chapel Hill, N. C. 
Higgins, C. H., Salem College, Winston-Salem, N. C. 


Special Committee 


Committee on Primeval Forest: 

Dr. J. S. Holmes, Chairman, 302 Forest Rd., Raleigh, N. C. 

Wells, B. W., State College, Raleigh, N. C. 

Bradbury, O. C., Wake Forest College, Wake Forest, N. C. 

Oosting, H. J., Duke University, Durham, N. C. 

Thiel, A. F., W. C. U. N. C., Greensboro, N. C. 

Weil, Lionel, 611 Park Avenue, Goldsboro, N. C. 

Cunningham, Bert, Ex-Officio Member, Duke University, Dur- 
ham, N. C. 

The University gave the membership a complimentary dinner at which 
Mr. Stewart was introduced and was given the Academy High School 
Award. This was a most delightful occasion. 

At 8:00 P. M. the Academy assembled to hear the Presidential Ad- 
dress. Vice-president Thies presided and introduced Dean Hobbs of 
the University of North Carolina who welcomed the Academy to Chapel 
Hill and the University. The Presidential Address, “Man and Min- 
erals,’’ was delivered by President J. L. Stuckey. 

After the meeting the Academy enjoyed several hours of good fellow- 
ship at a smoker tendered by the Elisha Mitchell Scientific Society. 

Saturday morning was devoted to sectional meetings, all well at- 
tended, and all provided with excellent papers. These sectional groups 
are growing rapidly both in size and interest. 

The following papers were presented. Those marked with an ‘“‘x” 
are abstracted in the Proceedings. Those marked with an ‘“*” are 


published in full. 
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GENERAL SESSION 


Farming by theory. L. G. Wiiuts, State College. 
The oxidation of trivalent chromium by 30% hydrogen peroxide in alka- 
line solution, and the effect of zinc and magnesium on this reaction. 
O. J. Tues, Jr., AnD J. W. Kerr, Davidson. 
xRelation of chemical industries of North Carolina and adjoining states 
to national defense. E. E. RANpoupu, State College. 
xExperimental study of group panic. J.R.P. Frencu, Jr., Black Moun- 
tain College. 
The effect of temperature on the growth and development of three human 
pathogenic fungi. N. F. Conant, Duke. 
Drifting seaweeds at Beaufort, N.C. H. L. Buomaquist, Duke. 
xPsychology of phobias. E.W.Srraus, Black Mountain College. 
Turgor and cell enlargement in cotton. D. B. ANDERSON, State College. 
Catalysis of alcohols over certain North Carolina minerals. NeEvILL 
IsBELL, Wake Forest College. 
xSome early human embryos with particular reference to the prochordal 
plate. W.C. GrorGes, U.N. C. 
Bacteria associated with the leaf nodules of Psychotria bacteriophila. 
H. J. Huma, Duke. 
xOrganic deposits of the lower Cape Fear peninsula. B. W. WELLS AND 
I. V. SHunkK, State College. 
Cut-throat competition in the sea. H. F. Pryruercn, U. S. Fisheries, 
Beaufort, N. C. 
Experimental evidence from the malleus-incus asymmetrical articulation 
as the cause of aural harmonies. Otro StuHLMAN, JR., U. N.C. 
The distribution of dune vegetation and the effect of salt spray. H. J 
OosTING AND W. D. Biiurnes, Duke. 
xThe volcanic eruption in North Carolina in 1811. A. H. Gopsey. 
Zeeman effect in Palladium spectrum. C.H. LINDSLEY AND N. ROSEN, 
Black Mountain College. 
A student polarimeter using polaroid. O.K. Rice, U. N.C. 
Nutrient deficiency symptoms in peanut plant (by title). L. BurKHART, 
State. 
Failure of the Tacoma Narrows Bridge. T.E. Hickerson, U.N. C. 
Mineral deficient strawberry plants (by title). R. A. LINEBERRY AND 
L. F. Burxnart, Raleigh. 


BIOCHEMISTRY AND PHYSIOLOGY SECTION 


xHuman plasma lipids and proteins in filtration through membranes of 
graded permeabilities. C. ArTomM AND J. A. FREEMAN, Wake Forest. 
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xThe ascorbic acid content of turnips. W. T. Burnetr anp G. H. 
SATTERFIELD, State College. 
The intermediary metabolism of nicotinic acid. W. J. DANN AND P. 
HaAnbD_LeErR, Duke. 
The effect of daily administration of insulin on the growth of the white 
rat. H.W. Ferritx, U. N.C. 
xSome observations on dark adaptation and vitamin A metabolism. W. J. 
DANN AND M. Yarsorovuau, Duke. 
xSome nutritionally important minerals in the scuppernong grape. Mar- 
GARET KRAMER AND G. H. SATTeRFIELD, Meredith and State College. 
Some properties of the fig enzyme. J. C. ANDREWS AND W. E. Cor- 
NATZER, U.N. C. 
The isolated intestinal loop in the dog as a technique for studying the rates 
of absorption of quinine salts. C. E. ANDERSON AND J. C. ANDREWS, 
U. N.C. 


BOTANY SECTION 


xCytological studies in the Oryzeae and Zizaneae. W.V. Brown, Duke. 
Systematic anatomy of Ericaceae. J.E. ApDAMs AND H. T. Cox, U. N.C. 
xA bog community in southeastern North Carolina. M. F. BuELL anp 
R. L. Carn, State College. 
Relation between absorption and exudation in tomato. C. C. WILSON, 
Duke. 
xThe role of chytrids in cellulose decomposition. AuMA J. WHIFFEN, 
U. N.C. 
Some notes on the Mucorales of the Southeastern States. G. A. CHRISTEN- 
BERRY, Meredith College. 
Some aspects of fertilization in Lilium. L. ANDERSON, Duke. 
The genus Codium at Beaufort, N.C. L.G. Wititams, Wilmington. 
xHeterochromosome formation in Benzoin aestivale. H. W. JENSEN, 
Asheville Farm School. 
xThe cause of low water loss from cacti and other plant materials. P. J. 
KRAMER, Duke. 
xNew and rare North Carolina algae. L. A. Wuirrorp, State College. 
xStructure and action of cilia in aquatic fungi. J.N.Coucn, U. N.C. 
xStarch storage in roots of a plant of Echinodorus radicans. W.V. Brown, 
Duke. 
The effect of altitude on the composition of grasslands in central Colorado. 
R. B. Livixneston, Duke. 


Ei emilee: his 
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GEOLOGY SECTION 


Further studies of Carolina bays. W.¥F. Prouty, U. N. C. 
The origin of the Belton Fault complex, Cass County, Missouri. J. R. 
Cuiair, U. N.C. 
xPatination as a chronometer in archaeology. A. H. Goppery. 
xManganese in North Carolina. T. G. Murpock, Raleigh. 
*History of geological investigation in North Carolina. J. H. Prart, 
Chapel Hill, N. C. 
xMineral resources of the South. G. W. Crickmay, University of 
Georgia. 
xWell No. 2, Camp Davis, North Carolina. WituarD Berry, Duke. 
xLimonite pseudomorphs after pyrite in the Chapel Hill area. RoBert 
Neuman, U. N.C. 
History of the North Carolina Geological Survey. R.J. Martin, U. N.C. 
xEffects of varying amounts of rainfall upon topography as illustrated by 
the trade-wind climate of the Hawaiian Islands. G. R. MacCarthy, 
J. Ine Ge 
xObservations on the structure of the Blue Ridge in central Virginia. R.O. 
Buioomer, U. N. C. 
xSilurian of eastern Tennessee. W.F. Prouty, U. N.C. 


MATHEMATICS SECTION 


Completely convex functions. R. P. Boas, Jr., Duke. 
xConcerning I-normal and H-normal matrices. E.T. Browne, U.N. C. 
xThe significance of a critical ratio. J. A. GREENWOOD, Duke. 
xA continuous one-parameter family of plane curves and some associated 
curves. L. L. GARNER, U. N. C. 


PSYCHOLOGY SECTION 


xChanges in students’ attitudes during four years in college. K. L. 
BarRKLEY, W. C. U. N. C. 

xChange in personality trait ratings during attendance at college. R. R. 
ULiMAN, Lenoir Rhyne. 

xTowards a definition of propaganda. E. H. HenprerRson, Meredith 
College. 

xInter-relational influences of three different adjunctive stimuli in punch- 
board maze performance. H. M. MacPues, U.N. C. 

Measurement of a motor set. Dororay RETHLINGSHAFER, U. N. C. 

xA preliminary study of imitational learning in white rats. A. G. Bay- 
roFF, U. N. C. 
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xThe localization of function in the cochlea as determined by the recording i 
of electrical potentials. E. H. Kemp, Duke. 

xAfter-imagery of some color-blind observers. J. F. DAsHIELL and C. C. 
Taytor, U. N. C. 

xOpportunities for psychologists in North Carolina. Witu1am Mc- 
GEHEE, State College. 


ZOOLOGY SECTION 


xA sporozoan parasite in the testes of the menhaden. A. B. HARDCASTLE, 
Duke. 
Some observations on the mating of honeybees (Apis mellifera). F. B. 
MEAcuHAM, State College. 
xAnatomy of the gonads of an ascidian (Styela plicata Lesueur). G. H. 
Tucker, Duke. 
xAnother predatory webspinning fly larva. B. B. Fuuron, State College. 
Hemoglobin as an oxygen vehicle in Camallanus trispinosus. G. W. 
WuartTon, Duke. 
The specific oxygen affinity of hemoglobin in splenectomized animals. 
F. H. McCutcueon, State College. 
Cell types and clotting reactions in the sand-dollar, Mellitia. C. G. 
BookHout AND NELLIE D. GREENBERG, Duke. 


DEMONSTRATIONS 


Bacteria leaf nodules of tropical trees. H. J. Hum. 

Specialized ‘“‘home-made’’ physiological apparatus. H. D. BRUNER. 

Determination of tissue water by toluene distillation. A.T. MI.uer, JR. 

Some Indian relics found in western North Carolina.—S. O. TRENTHAM. 

Test tube aquaria. J.P. Giver Anp A. D. SHAFTESBURY. 

Plastic reproduction of marine animals. H. F. PryTHERCH. 

Decomposition of cellulose by chytrids. Atma V. WHIFFEN. 

An apparently rare lichen from North Carolina. L. A. WHITFORD. 

Action of cilia under dark field. J. N. Coucn. 

The continuous extraction of small amounts of quinine from blood. J.C. 
ANDREWS AND B. D. WEBB. 

An experimental tannery in operation. Sponsored by the Rockefeller 
Foundation. 

A living plant of Shortia galacifolia and a number of flower paintings, 
and also a collection of old botanical books. Botany Department. 


U.N. C. 
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NORTH CAROLINA SECTION OF THE AMERICAN CHEMICAL SOCIETY 


The determination of ionic entropies by E. M. F. measurements. H. D. 
CROcKFORD AND H. A. Bernuarpt, U. N. C. 

The photolysis of acetaldehyde in intermittent light. W.L. HApEN, JR., 
E. P. H. Mersoum, anp O. K. Rice, U. N. C. 

The photolysis of azomethane. C.V.CANNON AND O. K. Rice, U. N.C. 

Equilibrium moisture sorptions for three typical high polymer films. 
S. E. Smita anp V. L. Sirin, U. N. C. 

The activity coefficients of sulfuric acid in aqueous ethyl alcohol solutions. 
H. D. CrockrorpD Anp 8. A. Wipeman, U.N. C. 

The colorimetric determination of cerium. E.C. MARKHAM AND F. T. 
LensgE, U. N.C. 

Absorption studies in quinine administration to dogs. G. C. KyYKER 
AND B. D. Wess, U. N. C. 

Structural activity of alcohols. Nervi. Ispetyt, Wake Forest. 

Some new N’-isocyclic sulfanilamides. J. W. Duckett, U. N.C. 

Recent advances in the vapor phase fluorination of organic compounds. 
L. A. Bigetow, N. Fuxunwara, E. H. Hapiey, anp D. 8. Youne, 
Duke. 

The oxygenation of di-isobutylene at elevated temperature and pressure. 
R. W. Bost anp L. B. Locxnart, U. N. C. 

Friedel-Crafts reaction and Fries shift with some nitro compounds. 
Frances Brown, Duke. 

Ketene in the Friedel-Crafts reaction. II. Useof mixed acetic anhydrides. 
J. W. WituraMs, Y. J. Dickert, AND J. A. Krynitsxy, U. N.C. 
Identification of amides by means of mercury derivatives. J.W. WILLIAMS, 

Rosert 8S. Leopoip, anp W. T. Rainey, U. N. C. 
Kinetics of the mutarotation of glucose. D.G. Hitu ann H. E. Dyas, 
Duke. 


HIGH SCHOOL SCIENCE TEACHERS MEETING 


A report of the work to date of the National Committee on Science teaching. 
C. E. Preston, U. N. C. 

Projects in household chemistry. IsaBEL MILLER, Dorland-Bell, Hot 
Springs. 

The heredity unit in high school biology. Dororay Witson, Durham. 

Free aids for the science teacher. H. J. Davis, Williamsburg, Virginia. 

The Junior Academy of Science movement as worked out in Pennsylvania. 
JANET GIFT. 

Open Forum on textbook selection. 
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HIGH SCHOOL SCIENCE CLUB SPONSORS MEETING 


Cooperation between science clubs of the state. H. J. Davis. 

Report concerning the Phy-Chem Club of the Durham High School. 
B. G. Stewart, Durham. 

The bird study class at Reidsville. Rusy M. WriutaMs, Reidsville. 

The camera club. D. F. Kewuer, Salisbury. 

Oper. Forum on club activities. 


Relation of the Chemical Industries of North Carolina and of Adjoining 

States to the National Defense. E. E. RANDOLPH. 

The chemical industries of North Carolina and of adjoining states 
were built as a rule to produce materials useful for peacetime needs. In 
a few cases during the first World War plants were built or enlarged to 
make products necessary for war uses, such as, the nitrate plant and 
explosive and munitions plants at Hopewell, Virginia, and the munitions 
plant at Old Hickory, Tennessee. As soon as the war was over these 
plants continued to manufacture chemical products useful for peacetime 
requirements or were so changed as to make entirely different products. 
Such was the case in the transformation of the munitions plant at Old 
Hickory, Tennessee, into plants equipped to produce rayon, cellophane, 
and plastics. Two huge explosives plants have recently been completed 
in Virginia and in Tennessee, specifically to make explosive materials 
for the present emergency. After the war both of these plants may 
continue to manufacture explosives for peacetime development use or 
they may be re-equipped to produce other materials suitable for peace- 
time use. Thus considerable flexibility is possible in certain types of 
chemical production plants. 

It is my purpose to indicate that the varied chemical products now 
manufactured in this area are necessary in normal life of our people and 
much more necessary in case of war and that many of our plants can 
readily be adapted to manufacturing war and defense materials. North 
Carolina’s list of chemical industries includes: 

1. Over 70 plants producing mixed fertilizers amounting to almost 4 
of the amount produced in the United States. Many of the larger 
companies have plants to manufacture their own sulphuric acid, the 
concentrated form of which is necessary in processing gun cotton and 
smokeless powder. 

2. Five large pulp and paper plants. One of these plants produces 
all the cigarette paper made in the United States. It is almost pure 
cellulose which could be nitrated into explosives. Another one of these 
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plants is among the largest pulp and paper mills in the country. It 
processes over 1000 cords of wood per day, yielding about 500 tons of 
pulp per day. Every type of paper is produced in these mills from Kraft 
paper and boards to the highest grades of bond paper. The recovered 
by-products, such as turpentine and tannic acid, are very important 
materials. 

3. More than 18 million dollars worth of leather is made in our tan- 
neries per year. 

4. One of the largest aluminum plants in the United States, located 
in North Carolina, is now working at high speed to produce much of this 
metal almost exclusively for military use. Just across the line in Ten- 
nessee another large aluminum plant is also engaged on war production 
work. Approximately one-third of the aluminum produced in the 
country comes from these plants. The importance of this material for 
war purposes may be judged from the fact that the possibility of pur- 
chasing kitchen utensils of it is now strictly limited. 

5. It is of general interest that the only plant in the world for extract- 
ing bromine from sea water is near Wilmington in this state. This 
plant also cracks alcohol and makes with this bromine Ethy]-di-bromide 
and also an additional product, Ethyl-di-chloride, both of which are used 
in anti-knock materials for better engine performance. 

6. No problem is more vital in war-time than an adequate supply of 
suitable food. Oils and fats constitute one of the prime essentials of 
foods. Since Dr. Wesson’s famous discovery in 1890 an increasing de- 
mand for vegetable oils and fats has been felt. For 50 years therefore 
artificial fats have supplemented the supply of animal fats in human 
food. 

In war times such demands are especially great. Over 50 crude oil 
mills in this state are engaged in processing cotton seed and soy beans 
for this purpose. One refinery in this state can refine and hydrogenate 
much of this oil and convert it with animal fat into nearly } million 
pounds of margerine per day. The value of this crude oil and meal 
made in this state is between 16 and 20 million dollars per year. 

7. One of the most modern rayon plants is located near Asheville. 
Within a radius of 300 miles from Asheville as a center are located 12 
standard rayon plants producing more rayon than all the remainder of 
the country put together. The importance of this material is increasing 
since it is becoming more difficult to obtain real silk and also because the 
production of cotton may be curtailed for lack of man power and the 
large amounts of cotton which may be required to produce explosives. 
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8. Other important chemical products of the state include: fish oil 
and scrap, oxygen, carbon dioxide, nearly 4 million dollars worth of 
manufactured gas, tanning materials, textile chemicals, soap, paints 
and varnish, lime, rubber goods (new plant at Waynesville), shoe polish, 
disinfectants, boiler compounds, heavy and fine chemicals, talc, fire- 
works, grease, insecticides and sprays, turpentine, and naval stores. 

Important chemical products manufactured in adjoining states in- 
clude: plastics, rayon, cellophane, iron and steel, paper, explosives, 
greases, cosmetics and toilet preparations, paints and varnishes, sugar, 
matches, heavy and fine chemicals, flavoring extracts, tar, pitch, tur- 
pentine, cement, edible oils and fats, copper, non-ferrous metals and 
alloys, salt, alkalies, compressed gases, peanut oil and butter, special 
alloys, and glass. 

There are in these adjoining states 9 pulp and paper plants, 3 cello- 
phane plants, 7 rayon plants, 1 sugar refinery, 1 match factory, 1 
aluminum plant, 5 iron and steel plants, 1 plastics plant, 4 cement plants, 
4 compressed gas plants, 3 vegetable oil refining, hydrogenating and 
processing plants, 2 modern contact sulphuric acid plants. 

An example may illustrate how cosmopolitan are some of our chemical 
industries. A large tannery in Asheville obtains its tannin from chest- 
nut oak bark from various sections of Western North Carolina and from 
chestnut wood extract, a by-product from one of our paper mills, quel- 
racho extract from South America, cutch extract from the Dutch East 
Indies, tara wood extract from Chile, wattlebark extract from South 
Africa, myrobalan from India, sumac from Sicily, and various synthetic 
tannin materials. In finishing the leather use is made of Newfoundland 
cod oil, neat’s foot oil, mineral oil, sugar, Epsom salts, borax, sulphuric 
acid, sodium acetate, sodium chloride, sodium carbonate, beef tallow, 
wood grease, moellan degras, paraffin wax, cerise wax, petrolatum, and 
sulphonated oil. This company produces about 5 million pounds of 
leather per year. It specializes in high grade belting leather for prime 
movers and machinery but it also makes high grade leather for other 
uses. It now has a contract with the Navy. 

Another example of the magnitude of some of these industries is the 
plant of the Champion Pulp and Fiber Company at Canton, North 
Carolina. It consumes daily from southern sources: 
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Ro a Ot oe htc CR AE era hae 5 carloads 
I eg okt a nis cn cp ose eo Sheer ne peenoncae mee 22,000 K. W. 
WI 5. cis acacny dace cae Ne aaa ee ee a ee a 20,000 H. P. 


It produces daily for national and export markets: 
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The value of the chemical plants I have mentioned is enormous. At 
least ten million dollars must be spent to build and equip a standard 
rayon plant. More than one of the plants I have referred to, along with 
its equipment and holdings, are valued at more than 50 million dollars 
each. During the years 1937 and 1938 companies bought many thou- 
sands of acres of forest land in the South and built 16 large pulp and paper 
mills at a cost of over 100 million dollars. 

There are already in the area in and adjoining North Carolina many 
important chemical industries actively producing many things for human 
comfort and progress. In case of national need many of these plants 
could intensify their output or could be adapted to make other necessary 
products for the protection and benefit of people under stress. For 
example, rayon plants might be adjusted to nitrate cellulose as well as 
they now xanthate or acetylize it. Our chemical industries in this area 
with their vast wealth of equipment, like our people, are ready to serve 
our country for its peacetime requirements or, if compelled to, attempt 
to meet the requirements of war. 


Experimental Study of Group Panic. Joun R. P. FRENcuH, JR. 

Stemming from an interest in crowd psychology, this experimental 
study was designed to discover some of the determinants of the behavior 
of interacting individuals in emotional situations. The specific purpose 
was to study the differences between two types of groups—organized vs. 
unorganized—in a situation producing fear. Eight organized groups 
composed of athletic teams were compared with eight unorganized 
groups composed of students who were not acquainted with one another. 
Each group contained six members. 

After a 45 minute frustration session produced by working on insoluble 
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problems, each group was left alone in the experimental room and in- 
structed to fill out a questionnaire. Both doors to the experimental 
room were locked without the subjects becoming aware of it. Presently 
wood smoke was made to seep under one of the locked doors and into the 
room. After the group discovered the smoke, a fire siren was sounded 
in a distant room. Thus the situation had the appearance of a danger- 
ous fire. Data on the behavior of each group consisted of descriptive 
protocols by two observers stationed at one-way screens, descriptions 
written afterward by the subjects, and phonograph recordings of the 
verbal behavior. 

The behavior of the groups varied from genuine panic to fairly com- 
plete skepticism or belief that the situation was a hoax. However, all 
members within a group tended to react in the same way so that the 
variability within the groups was significantly less than the variability 
among groups. The interaction of differing individuals within a group 
produced a definite group atmosphere which largely determined the 
reactions of all members of that group. 

The organized groups were definitely more frightened than the un- 
organized groups because: (1) the members exhibited more social 
freedom and interdependence of behavior which led to more social 
facilitation and circular social stimulation; (2) they were more frustrated 
in the previous situation; (3) fewer members were currently taking 
courses in psychology and hence they lacked one possible frame of refer- 
ence by which to judge the situation; (4) two of the organized groups 
were more suggestible and less critical due to less education and more 
submissiveness to the prestige of the experimenter. The similarity of 
these results to Cantril’s study of the panic caused by the Orson Welles 
broadcast of the invasion from Mars proves the fruitfulness of an ex- 
perimental approach to crowd psychology. 


Psychology of Phobias. ERwin Srraus. 

Phobias, like many other psychopathic phenomena, interest the 
physician primarily as deviations from the average, but they interest 
psychologists as a means of investigating the norm itself. The observa- 
tion of quite a number of cases proves that not all patients belong to a 
type of timid persons. Fear may appear only within typical situations. 
The patients, although recognizing that their fears have no actual basis, 
can nevertheless give no explanation for their behavior. Their inside 
does not at all protect them against the overwhelming power of the at- 
tack; but certain ‘‘tricks’”” may help them as well as small seemingly 
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meaningless changes of the external situation. A thorough analysis of 
the phenomena shows that explanations usually given, such as those 
based on the scheme of conditioned reflexes or on subconscious motives 
favored by psychoanalysis, are insufficient. The attack of fear is related 
to a physiognomical experience. Therefore, phobias point to the general 
problem of the physiognomical and of the physiognomy of space in 
particular. A better psychological understanding may provide the more 
successful psychotherapy of phobias; moreover, it may contribute to a 
comprehension of many kinds of normal behavior of individuals as well 
as of groups. 


Some Early Human Embryos with Particular Reference to the Prochordal 

Plate. W.C. GEORGE. 

The report describes a well preserved human embryo estimated to be 
approximately 19 days fertilization age. The embryonic disk measures 
1.01 mm. long (1.16 mm. straightened) by 0.83 mm. broad inside the 
amnion. The middle third of the disk presents a medullary groove, the 
caudal one-fourth a primitive groove. 

The primitive pit continues cephalically into the notochord and 
throughout its length as the chorda canal. The floor of the canal has 
disintegrated throughout one quarter of its length. 

Cephalad to the notochord and continuous with it is an axially located 
mass of thickened endoderm which extends through 120 microns. This 
is the prochordal plate. It has a deep groove on its under surface. An 
irregular space extending throughout its length appears to be continuous 
with the chorda canal. 

Other embryos of comparable age described by Hill and Florian, 
Rossenbeck, and Heuser have prochordal plates. In other vertebrates 
similar structures have been found to give rise to the head cavities, when 
present, and to most of the head mesenchyme, and are supposed to be 
homologous to the most anterior dorsa-lateral evaginations from the 
archenteron of amphioxus. 


The Organic Deposits of the Lower Cape Fear Peninsula. B.W.WeELLS 

AND I. V. SHUNK. 

A ridge-like axis of coquina rock (Fort Fisher coquina) extends from 
Fort Fisher across to the west side and then northward crossing the 
Inland Canal at the bend. 

At the eastern end of the Canal and at Kure’s Beach are exposures of 
a consolidated sand layer (Kure sandstone), black in color, containing 
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15.5% organic matter. At both sites this layer is overlain unconform- 
ably by semi-consolidated sand (Castalia sand) with pollen bearing 
organic matter (up to 27%) occurring locally, indicating these areas to 
have been former lily ponds. Forty per cent of the pollen is from the 
genus Ilex. At both sites a third layer is found unconformably burying 
the lily ponds. This is believed to be made of sand washed over the 
earlier strata from the nearby sands left by an ancient shoal. This 
layer shows only a superficial thin humus content. 

In the shallow basin between the two sites mentioned, an extremely 
interesting peat deposit was found exposed on the strand } mile south 
of the Breakers Hotel. This was a peatty deposit 4 in. thick, made up 
wholly of matted leaves and twigs. Many of these leaves were pliable 
and light green. This leaf mass lay directly on sand and was covered by 
16 in. of compact black peat. Persea (red bay) stumps and roots were 
abundant over the surface. The green leaf pigment quickly faded in 
light, was soluble in alcohol, and similar to chlorophyll in the spectro- 
scopic test. A hurricane must have been involved in the formation of 
this deposit. 

The stump layer was exposed only at low tide and since Persea is an 
upland bog tree the ocean must have been at least 3 feet lower than at 
present, to have made its growth possible. Since the ocean has in recent 
millenia been rising so slowly as to simulate stability it is believed that 
the leaf deposit with its undestroyed chlorophyll must have been there 
for at least 5000 years. Other evidence indicates it to be much older 


than that. 


The Volcanic Eruption in North Carolina, December, 1811. A. H. 

GopDBEY. ‘“ 

A letter written January 10, 1812, by John Clarke Edwards, a min- 
eralogist hunting the mountains for cobalt, was published in the Raleigh 
Register on February 7, 1812; referred to in Register February 14, when 
the Register gives a column of citations extending from Charlestown, N. 
H., to Chickasaw Bluffs on the lower Mississippi, 176 miles south of the 
mouth of the Ohio River. Later a few more citations; a long letter from 
Mecklenburg County was not published, much to our present regret. 
War with England was the supreme interest. 

Three weeks earlier Edwards had written another letter from Ashe- 
ville, dated December 19, three days after the great quake began (De- 
cember 16, 2 A. M.). That it was synchronous with the beginning of 
the great New Madrid quake nobody then knew; both began with in- 
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credible crashing thunders. Volcano St. Vincent in West Indies burst 
forth at the same time, and the first great shock at Caracas, Venezuela. 
But the most fearful destruction at Caracas was on the following March 
26, 4:07 P. M. 

William Leigh Pierce wrote three letters of his personal experiences to 
different papers. One of them was republished with two other letters 
at Newbury Port, Mass., 1812. The Philadelphia Aurora, February 22, 
1812, published a column of extracts from a diary letter of a gentleman 
in the New Madrid area, beginning December 16, last citation dated 
December 28. There had been 67 shocks in 12 days. We shall never 
know how much we have lost through editorial failures to publish. 

Because the tremendous economic destruction was in New Madrid 
Province (which included the present Arkansas) and West Tennessee, a 
considerable bibliography has grown up. The State Historical Society 
of Missouri had 23 volumes in its bibliography in 1913; it had 37 in 1936. 
But I know of none for North Carolina. We also have an authoritative 
geological study for the New Madrid area. Should not a like con- 
spectus of extant materials be made for North Carolina? The old 
Mecklenburg letter above mentioned hints that more such source narra- 
tives may still exist. 


Human Plasma Lipids and Proteins in Filtration through Membranes of 

Graded Permeabilities.* CAMILLO ARTOM AND JOHN FREEMAN. 

The present experiments are a part of a more extended study under- 
taken to secure additional information on the associations between 
proteins and lipids, especially phospholipids, in human plasma. The 
plasma has been filtered through collodion acetate membranes of various 
permeabilities under a positive pressure which never exceeded 1.5 
atmospheres. 

Lower proportions of proteins than of total phospholipids are retained 
by the membranes, only negligible amounts of the latter being present 
in filtrates which contain about 30% of the plasma proteins. These 
results may be compared with those of Page' who found that the urine 
of nephritic patients is practically free from phospholipids.? 

The separate determination of choline phospholipids (lecithins plus 


* Aided by a grant from the Dazian Foundation for Medical Research. 

1 Page, I. H., Amer. J. Med. Se. 192: 217 (1936). 

2 The discrepancy between our data and those from Went and Goreczki 
(Biochem. Zeitschr. 239: 441, 1931) is perhaps due to the higher filtration pres- 
sures they used (from 25 to 125 times as great as the highest we used). 
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sphingomyelins) and cephalins shows that, using the less retentive mem- 
branes, cephalins are retained to a less extent than proteins and proteins 
less than choline phospholipids. A similarly greater permeability of the 
membranes toward cephalins than toward choline phospholipids has 
also been observed in cephalins in experiments in which colloidal solu- 
tions of egg phospholipids (without proteins) have been filtered through 
rather permeable membranes. By increasing the retentiveness of the 
membranes, their permeability toward plasma cephalins decreases 
rapidly, practically all cephalins being retained by membranes retaining 
about 70% of the plasma proteins. 

The behaviour of total cholesterol approximates that of choline phos- 
pholipids, whereas the permeability of the membranes for total fatty 
acids is intermediate between that for proteins and that for total 
cholesterol and choline phospholipids. 

A consideration of previous and present results suggests that in human 
plasma the lipids and proteins are associated through loose linkages 
which are easily split during the filtration either by the filtration pressure 
or by differential adsorption to the membrane or to the proteins con- 
centrated on the filter. 


The Ascorbic Acid Content of Turnips. W. T. Burnetr ann G. H. 

SATTERFIELD. 

Data were given on the ascorbic acid content of the greens of five 
varieties of turnips grown during the summer of 1940 in the greenhouses 
of the North Carolina State College Agricultural Experiment Station 
and of the greens and roots of seven varieties grown during the fall in 
the college gardens. 

The method used for the determinations was a modification of the 
Bessey-King titration method, that is, extraction with a mixture of 8% 
acetic acid-4% metaphosphoric acid and titration with 2-6 dichloro- 
phenolindophenol. 

The amount of ascorbic acid in all of the fall varieties, with a few 
exceptions, increased progressively as the plant matured. Marked 
variations were noted between samples of the same variety when 
analyzed under identical conditions. 

No correlation was found between the variety and the ascorbic acid 
content of either the roots or the greens. The portion immediately 
under the epidermis of the root contained from 1.5-2 times the amount 
in the inner portions. 

Cooking and standing at room temperature exerted a marked influ- 
ence upon the ascorbic acid content. Turnips cooked one hour averaged 














1941] PROCEEDINGS OF THE ACADEMY OF SCIENCE 201 


19.4 mg. per 100 grams of sample. On standing at room temperature a 
loss of approximately 33% occurred. 


Some Observations on Dark Adaptation and Vitamin A Metabolism. W. 

J. DANN AND M. YARBROUGH. 

Dark adaptometer readings and blood carotene and vitamin A levels 
have been determined on a test group of 16 subjects and on 154 of a 
nutrition survey group. Blood tests alone were made on 43 additional 
nutrition survey subjects. The results obtained for the test group 
correspond with those reported by other investigators for normal sub- 
jects. The blood-vitamin-A mean for the nutrition survey group was 
found to be lower than the normal values obtained by other investigators, 
while 96.7 per cent of the dark adaptometer readings were normal ac- 
cording to the criterion of Hecht and Mandelbaum, or 98 per cent 
according to the mathematical test suggested. 

Correlation coefficients were calculated from the results obtained from 
the 154 nutrition survey subjects. No correlation was found between 
dark adaptometer readings and blood carotene values, or between dark 
adaptometer readings and blood vitamin A values. 

From the evidence presented, it appears that the Hecht and Shlaer 
dark adaptometer is not a reliable instrument for measuring mild 
avitaminosis A, and that the blood test offers a more promising means 
for determining the vitamin A status of an individual. 


Some Nutritionally Important Minerals in the Scuppernong Grape. 

MARGARET KRAMER AND G. Howarp SATTreRFIELD. 

The edible portion of the scuppernong grape was analyzed to deter- 
mine the amount of certain minerals present. The following percent- 
ages were found: expressed in terms of ash, calcium oxide, 5.5741%, 
magnesium oxide, 3.195%, iron oxide, 1.644%, aluminum oxide, 3.999%, 
chloride, 2.39%, manganese oxide, trace; expressed in terms of dry 
weight, calcium oxide, .06450%, ———— oxide, .03728%, iron oxide, 
.0191%, aluminum oxide, .04667%, chloride, .02790%, manganese oxide, 
trace, phosphorous penteaidle, .1429%; expressed in terms of fresh 
weight, calcium oxide, .01159%, magnesium oxide, .00556%, iron oxide, 
.00291%, aluminum oxide, .007081%, chloride, .004233%, manganese 
oxide, trace, phosphorous pentoxide, .0216%. 


Cytological Studies in the Oryzeae and Zizaneae. WALTER V. BROWN. 
The 4 genera, Leersia and Oryza of the Oryzeae, and Zizania and Zi- 
zaniopsis of the Zizaneae were studied for chromosome size and numbers. 
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The basic number for the Oryzeae as determined from 3 species of 
Leersia and 2 species of Oryze is 12. The basic number in the Zizaneae 
is perhaps 6, Zizania aquatica having 2n = 30 while Zizaniopsis miliacea 
has 2n = 24. 


A Bog Community in Southeastern North Carolina. Murray F. BuELL 

AND R. L. CaIn. 

The community considered is that community on peat soil where 
Chamaecyparis thyoides (Southern White Cedar) is the dominant feature. 
This community has its origin on open peat soil among a low herbaceous 
growth of grasses, sedges, and sphagnum. Peat soils in this region 
are normally clothed in a luxuriant ligneous vegetation. For the crea- 
tion of a satisfactory seed bed for the White Cedar some catastrophic 
event such as fire or the sudden receding of impounded waters is neces- 
sary. Fire at a time of a high water table seems the most likely natural 
phenomenon. Pocosin shrubs and vines of Smilax offer severe competi- 
tion to a young white cedar forest. This is more especially true when 
the cedar does not originate as a dense stand. Toward maturity of the 
white cedar forest broadleaf evergreens invade the forest. Of these 
Persea pubescens predominates. These broadleaf evergreens that 
invade the cedar forest represent the climax forest on peat soils of south- 
astern North Carolina. 


The Role of Chytrids in Cellulose Decomposition. AuMaA J. WHIFFEN. 

Of five species of chytrids commonly found in the soil, two species, 
Rhizophidium carpophilum and Rhizidiomyces apophysatus, lack the 
ability to decompose cellulose but Entophlyctis sp., Rhizophlyctis rosea, 
and Nowakowskiella elegans are shown to be cellullose-decomposing 
organisms. Decomposition of cellulose by Rhizophlyctis rosea is superior 
to that of cellulose-decomposing bacteria and equal to that of Actino- 
myces. Such filamentous fungi as species of Aspergillus, Trichoderma, 
and Fusarium, however, are much more active in cellulose decomposition 
than R. rosea. Asurvey of the literature reveals that the role of chytrids 
in the work of cellulose decomposition in the soil has not been pre- 
viously recognized and is now reported for the first time. 


Heterochromosome Formation in Benzoin aestivale.e Hrnry W. JENSEN. 

During microsporogenesis in Benzoin aestivale a medium sized pair 
of chromatids give evidence of being heterochromosomes. Not only 
is there a difference in structure, but the two units differ in behavior. 
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Because one unit is extruded into the cytoplasm in approximately 50% 
of the PMCs. the pollen of this species is calculated to be of three types, 
namely; one quarter deficient by one chromosome, one half containing 
the smaller element of the heterochromosome pair, and one quarter 
containing the larger element of the pair. Since the haploid number of 
the species remains twelve, the deficient quarter of the pollen is assumed 
to be largely non-functional. The significance of this case in a scheme 
to suggest the origin of heterochromosomes is discussed, particularly 
in relation to Ilex opaca and a plant of Silene vulgaris. The description 
of a heterochromosome pair in this practically dioecious species of 
Benzoin is not to be taken as a claim for the presence of sex chromosomes. 


The Cause of Low Water Loss from Cacti and Other Plant Materials. 

Pau. J. KRAMER. 

The resistance of cacti to desiccation has sometimes been ascribed to 
the high imbibitional forces of the colloidal material occurring in the 
stems. Cacti have a low osmotic pressure, however, and since imbibi- 
tional and osmotic forces tend to come into equilibrium in any given 
tissue it seems unlikely that normal cactus tissue ever has a very high 
imbibitional force. It seems more likely that the resistance to water 
loss is dependent on the heavy layer of cutin covering the epidermis. 
Experiments were performed to determine the importance of this cutin 
layer in retarding water loss. The cutin was scraped from certain stem 
segments and left intact on other similar segments. All segments were 
weighed, stored in a large desiccator over sulphuric acid, and reweighed 
at intervals. After two months the control segments were at 80 to 90 
per cent of their original weight, while the segments from which the cutin 
had been removed had dried down to 10 to 15 per cent of their original 
weight. Two of the unscraped segments produced new shoots while 
in the desiccator. Evidently the resistance to water loss of cacti is 
chiefly dependent on the heavy layer of cutin rather than any water- 
holding power of the colloidal cell contents. 

The rate of water loss of peeled and unpeeled potato tubers stored in 
a desiccator was also compared. After 90 days peeled tubers had dried 
down to 10 to 20 per cent of their original weight while unpeeled tubers 
weighed 75 to 85 per cent of their original weight. The unpeeled tubers 
all produced sprouts. The corky layer covering potato tubers seems to 
be as effective in preventing water loss as the cutin layer covering cactus 
stems and potato tubers are as resistant to desiccation as segments of 
cactus stem. 
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New and Rare North Carolina Algae. L. A. Wuirrorp. 

Nine new or rare forms of fresh-water algae were illustrated by means 
of lantern slides and briefly described. 

In the Myxophyceae a species of Dichothrix, symbiont in an asco- 
mycetous lichen (Lichina ?), was described. Phaeosphaera gelatinosa 
W. and G. 8S. West (Chrysophyceae) is reported from North America 
for the first time. The following new forms of Chlorophyceae were 
described ; two species of Chlamydomonas, an apparently new genus near 
Tetrallantos, a Zygnema, and a species and a variety of Micrasterias. 

Micrasterias floridensis Salisbury is reported for the first time outside 
Florida. 


Structure and Action of Cilia in Aquatic Fungi. J. N.Covucn. 

By using special staining technic and dark field illumination it has 
been found that the cilia of the spores of the Chytridiales, Blasto- 
cladiales, and Monoblepharidales have a long thick basal part and a thin 
short lash or tail piece. This tail piece is invisible with ordinary staining 
or with transmitted light. In Rhizidiomyces apophysatus and a poly- 
centric genus related to Rhizidiomyces the single anterior cilium shows 
numerous short lateral “‘hairs,’’ the “‘tinsel’’ cilium of Vlk and others. 
In the biciliate Phycomycetes as Olpidiopsis, Myzocytium, Pythium, 
and Saprolegnia the posterior cilium has a whip-lash on the end just 
as in the chytrid spore, but the anterior cilium has a blunt end with short 
lateral hairs or tinsels. Sometimes the tinsels are very regular and 
uniform in their arrangement; at other times the arrangement is 
irregular. 

Dark field studies have shown that the spore of the chytrids, Mono- 
blepharis and Allomyces, is propelled by the oscillation of the cilium in 
one plane jn respect to the spore. The spore may swim in a wide circular 
orbit or in a straight line not rotating on its axis; or in some genera it 
may swim in a straight line rotating on its axis; or it may swim in a spiral 
path rotating on its axis. When the spore rotates on its axis, the cilium 
presents an alternating single and double image, the single image being 
formed when the cilium is oscillating in a plane vertical to the observer 
and the double image being formed when the cilium is oscillating in a 
plane horizontal or diagonal to the observer. 

Dark field studies have shown that the spores of Saprolegnia in the 
first stage swim with one cilium in front, the other directed to the side 
and backward. Both cilia are attached close to the anterior end of the 
spore and are active in propelling the spore, the anterior cilium oscillat- 
ing in one plane and the posterior one oscillating in a different plane. In 
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the second stage in Saprolegnia and in Myzocytium, Resticularia, 
Pythium, Achlya, and Dictyuchus the two cilia are attached laterally and 
both are active in propelling the spore. 

Judging by the number of cilia on the spore, the mode and position 
of attachment, the structure and action of these organs, there are three 
distinct lines of development in the aquatic Phycomycetes in the forms 
so far studied: (1) the true chytrid line with a single posterior whip-lash 
cilium; (2) the Rhizidiomyces line with a single anterior tinsel cilium; 
(3) the Olpidiopsis, Lagenidium, Saprolegnia, and Pythium line with 
an anterior tinsel cilium and posterior whip-lash cilium. These ob- 
servations thus confirm and extend the phylogenetic ideas concerning 
the lower forms as expressed by Scherffel, Sparrow, Weston, and Karling. 


Starch Storage in Roots of a Plant of Echinodorus radicans. WATER V. 

Brown. 

A plant of E. radicans (Nutt.) Engelm. that had been kept in the 
greenhouse for a year produced swollen lateral roots. The stele and 
endodermis are very conspicuous. The cortex of the swellings is thick, 
the cells of which are packed with large starch grains. Only small 
grains are found in the stele. 


Patination as a Chronometer in Archaeology. A. H. GopBey. 

Archaeologists working in the Orient began studying patination in 
Palestine, North Arabia, Egypt, and North Africa 90 years ago. 
Twenty important studies, totaling hundreds of pages, have been pub- 
lished. Not knowing these, students of Amerind archaeology err 
notably. The polished casing-stones on the upper third of the pyramid 
of Khefren remain as placed 5100 years ago. In that time a thin chemi- 
cal patina has formed a basis for chronometry of all aerial patination in 
that region. But in a dry wady near Silsileh, 30 miles north of Assouan, 
a Pharoah inscription of 2100 B. C. is as fresh as if cut yesterday; no 
patination in 4000 years. But it is cut across petroglyphs of animals 
that vanished from Egypt ages ago; and these are patinated like the 
surface of the boulder, ages older than the Pharoah inscription. 

All chemical patination results from the certainty that silicon will 
combine with any alkali or any mixture of alkalies in the presence of 
water, more rapidly with mixtures. Twenty-four chemical compounds 
of silicon are already listed. Free silicon is never seen in the field. A 
granite containing acid feldspar cannot be disintegrated by water; one 
with basic feldspar can be. Both kinds exist in North Carolina. 

No acid combines with silicon except hydrofluoric. A. R. Kelly 
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working in the Ocmulgee National Park at Macon, Georgia, has found 
the most highly disintegrated chalk-white flints yet reported in America. 
But he has ruined his chronometrical guesses and misled his readers by 
assuming that humic acids could have produced those results. But it 
has been known for 100 years that humic acids stain everything, includ- 
ing patinas, a dark brown, but cannot produce a patina. Alkalized 
silicas are always white. 

The German Imperial Physical-Technical Foundation has for 15 
years been studying the patination of glacial boulders in North Germany, 
to learn something of the duration of each glacial period, and glacial 
interval. The lime in that soil produces 1 mm. or 35 of an inch of 
penetration in 8000 yeais. Like penetration in soils with more or less 
lime, we have to determine likewise penetration by other alkalies. For 
the geological chemist, each soil is a special problem. 

The German Foundation also finds that a quartzite composed of non- 
siliceous materials cemented together by siliceous infiltrations, may 
have the original material dissolved out by some acid element, leaving 
a siliceous sponge. English and French observers notice that a new 
material may be deposited in that sponge. St. Mary’s School District 
in Orange County, North Carolina, has abundance of such quartzite 
in the vitrified voleanic ash known as taconite, a favorite material for 
Amerind artifacts. A collection of many thousands of tools and chips 
from the same surface shows all stages, from no patination to complete 
disintegration; thousands of years of difference in age. Each soil 
presents a separate time problem. 


Manganese in North Carolina. T.G. Murpock. 

Manganese occurrences in North Carolina are widely scattered 
throughout the state; include both the more common and rarer minerals; 
have been mined on a small scale; and, are found in both older crystalline 
rocks and Cambrian sediments. The latter are considered the most 
important; are located in Cherokee, Transylvania, Madison, and 
McDowell Counties, and apparently bear certain resemblances to com- 
mercial deposits in neighboring states where the ore is found at or near 
the contact of the Shady dolomite and underlying Erwin quartzite. 
Recent developments at two properties show evidence of similarity. 
Managanese is found associated with magnetites of Ashe County, par- 
ticularly at Piney Creek Mine, and with iron ores in other localities. 
Other deposits include those in the older crystallines such as in Surry 
County, a source of previous commercial production; in Alleghany 
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County where the silicates alleghanyite, rhodonite, and tephroite occur; 
and, in Wake County where a large tonnage is indicated near the surface. 
A belt of manganiferous slates, remarkably persistent along the strike 
extends from Catawba County southwestward into South Carolina. A 
similar occurrence is found in Clay County. The deposits in the older 
crystallines appear to come from weathering of manganese silicates, 
particularly spessartite, and in some cases unaltered silicate is found 
practically at the surface. These deposits are not expected to continue 
beneath the weathered zone. Should ore dressing technology develop 
sufficiently, some of these deposits might have commercial possibilities, 
especially for making manganese sulphate fertilizer, for which a com- 
mercial plant is in experimental operation in Raleigh. 


Mineral Resources of the Southeastern States. G. W. CricKMay. 

This paper is a general consideration of the mineral production of the 
southeastern states, particularly promising fields of research are those 
which :— 

(1) Involve possible domestic utilization of southern minerals both 
in the mineral industries (whiteware) and in industry in general (chemi- 
cal lime). 

(2) Development of strategic and critical minerals (manganese, 
aluminum). 

Consideration is given the advantages of organization of southeastern 
geologists to cope more effectively with regional problems. 


Well *2, Camp Davis, North Carolina. Wi tLarp Berry. 

Well Number 2 at Camp Davis began in surface sands and muck and 
penetrated the following section tentatively correlated as follows: 
surface to 111 feet, Pleistocene sediments with Pamlico fossils 73 to 
83 feet, 111 to 135 Miocene (Duplin); 135 to 148, Miocene (Trent ?), 
and 148 to 176, Eocene (Castle Hayne). The material down to 75 feet 
has no lime, 75 to 83 feet, 24% lime, and then no lime to 111 feet. The 
Miocene runs 44% limestone, the Trent (?) 53% limestone, and the 
Castle Hayne 71 to 95% limestone. The fossils encountered were 
Foraminifera, Ophuiroid joints, Comatulid joints, Echinoid spines, 
Bryozoa, Gastropod casts, Arca, Oyster fragments, and Ostracods. 
Minerals encountered were quartz, clear and frosted, glauconite, mag- 
netite, mica, and calcite. 


Limonite Pseudomorphs after Pyrite in the Chapel Hill Area. ROBERT 
NEUMAN. 
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Several deposits of limonite pseudomorphs after pyrite have been 
found west of Chapel Hill, N. C. They are cubes ranging from 7 
to 32 inches in size. The mineral content is not wholly limonite; 
pyrite, hematite, and other minerals are found. 

Further investigation will be conducted at the Geology Department 
of the University of North Carolina. 


Effects of Varying Amounts of Rainfall upon Topography as Illustrated by 
the Tradewind Climate of the Hawaiian Islands. G. R. MacCarruy. 
While intermediate types are common, most of the valleys and 

“gulches” of the Hawaiian Islands fall into one or another of two main 

types. In the more humid (windward) portions of the islands, large 

flat-floored, amphitheatre-headed valleys are common. Some of these 
are of enormous size and end headward in nearly vertical walls resem- 
bling the head walls of glacial cirques. In most cases these head walls 
are fluted vertically. In the less humid (leeward) portions of the 

Hawaiian Islands this type of valley is almost unknown, the typical 

form being the deep, narrow, ‘“‘V-shaped”’ gulch resembling in cross- 

section an ordinary erosional gully. None of these V-gulches contain 
permanent streams, while all of the amphitheatre-headed valleys do. 

While several suggestions as to the origin of the amphitheatre-headed 

valleys have been made by different people, the exact mechanism by 

which they are formed is not very well understood. 

The higher peaks of the Hawaiian Islands (Haleakaka, Mauna Kea, 
Mauna Loa, ete.) stand well above the general level of the trade wind 
clouds so that while annual precipitations of 300 or more inches per year 
may be recorded on the mountain flanks, the summit areas—being above 
the cloud level—may have annual precipitations of only 30 or 40 inches. 
Hence vegetation is scant on these higher peaks, and erosional activity 
at a minimum, the deep gulches rarely extending much above the main 


cloud level. 


Observations on the Structure of the Blue Ridge in Central Virginia.* 

Rosert O. BLOOMER. 

Stratigraphic and structural relations in the James River section of 
Virginia indicate the presence of a buried massif or buttress parallel to 
the trend of the Blue Ridge. This buried mass accounts for the absence 
of the Catoctin volcanic series beneath the Unicoi formation. Further- 


* Presented with permission of the State Geologist of Virginia. 
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more the localization of orogenic forces against this mass probably ex- 
plains the numerous overthrusts in a narrow zone along the southeastern 
flanks of the Blue Ridge and also the rapid progression in metamorphism 
from northwest to southeast across the axis of the Buena Vista anticline. 


Silurian of Eastern Tennessee. W. F. Provuty. 

The Silurian formations of Eastern Tennessee vary greatly in both 
character and continuity. In general the formations are better developed 
and more fully represented toward the north and east. With the ex- 
ception of the northeast portion of the Cumberland Basin area in the 
state, the Silurian is confined to formations of Medinan and Clinton age. 
To the south and west in the Eastern Tennessee area all formations tend 
to become thinner and more marine in character. 

A barrier was functional between the Cumberland and Lenoir Basins 
in Clinton and Cayugan time and later in Oriskany time but division of 
the Basins into troughs is not indicated. Throughout much of the 
northeastern portion of the area thrust-faulting is extensive and repeti- 
tion of beds by faulting is not uncommon. 


Concerning I-normal and H-normal matrices. E. T. Browne. 

Let A be an n-square matrix whose elements lie in the field of complex 
numbers. If A is commutative with its conjugate transpose, i.e., if 
AA* = A*A, then A is called normal. Obviously, any matrix A which 
is such that A* is expressible as a polynomial in A is normal. More- 
over, it was shown recently by J. Williamson that only such matrices 
are normal. If f(x) is a scalar polynomial and if H is a positive definite 
Hermitian matrix such that A = Hf(A)H-, we shall call AH-normal. 
This paper is concerned with a study of such normal matrices, the 
ordinary normal matrices being called J-normal in contrast with the 
H-normal matrices. 


The Significance of a Critical Ratio (CR). J. A. GREENWOooD. 

Let p be the probability that in a normal sample a critical ratio greater 
than or equal to a preassigned positive number z be attained. It is 
shown that 

(1) If the CR of the first sample is t, 0 < ¢ < x, there is a unique choice 
of size of a second sample to be combined with the first, such that the 
probability of a CR greater than or equal to z for the total isa maximum. 

(2) Under these conditions for n samples successively combined, 
the a priori probability of a CR greater than or equal to z for at least one 
of the sample points is less than np. 
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A Continuous One-Parameter Family of Plane Curves and some Associated 
Curves. L. L. GARNER. 
The equations: 
x = a(sec @ + tan @) cos (6 
y = a(sec @ + tan @) sin 00 


where a is constant, ¢ a parameter which varies over the real numbers, 
° ° ° TT Tv ° 
and @ is an angle which varies from — 5 to Y represents a continuous 


family of plane curves. 

Consider a fixed value of the parameter ¢. This picks out a particular 
curve, two points of which, P and P, called conjugate points, are given 
for every value of 6. If tangents are drawn to the curve at these points, 
their point of intersection, V, will generate another curve as points P 
and P move along the original one. Moreover, if normals are drawn to 
the original curve at the conjugate points, the point of intersection of 
the normals will generate a third curve. 

It is the study of these associated curves in connection with the original 
family with which the present paper deals. 


Changes in Students’ Attitudes During Four Years in College. K. L. 

BARKLEY. 

The purpose of the study was to discover the nature and degree of 
changes in students’ attitudes during their four years in college. Scales 
of the series edited by Thurstone for measuring attitudes toward war, 
law, God, the church, the constitution of the United States, evolution, 
and the negro were given five different times, namely, at the beginning 
and end of the freshman year, and at the end of each of the other three 
years. The test-retest method was employed; Form A was given first 
and then Form B in case of the scales for which both forms were avail- 
able. There was only one form available for measuring attitudes toward 
the church, hence this one form was used each time. 

The results show that there was a reliable change to a more unfavor- 
able attitude toward war in the first year and a trend toward a more 
favorable attitude during the other three years. Changes in attitude 
toward evolution were consistently in the direction of a more favorable 
attitude. The difference between entering freshmen and seniors was 
reliable. There were no significant changes in attitude toward God and 
the church. Changes in attitudes toward the law, the Constitution, 
and the negro were not clearly defined. It appears that the scores on 
the two forms of these scales may not be comparable. 
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Change in Personality Trait Ratings during Attendance at College. Roy 

R. ULLMAN. 

As part of a comprehensive,testing program conducted over a period 
of four years at a small private college an attempt was made to determine 
the extent to which personality traits change during attendance at 
college. The Bernreuter Personality Inventory was administered each 
year at regularly scheduled times to every student in attendance. Data 
were obtained from 324 different students classified as follows: (1) 96 
freshmen who completed their enrollment, but withdrew before or at the 
close of their first year. (2) 116 students who completed their fresh- 
man and sophomore years, but did not return for the junior year. (3) 
58 transfer students for whom ratings were obtained during the sopho- 
more and junior years. (4) 54 students who remained at the college 
for four years and for whom ratings were obtained each year. 

Results were recorded in terms of percentile scores and the means and 
critical ratios of the differences between the means were computed. In 
groups two and three, comparisons were made with the scores obtained 
during the preceding year and with the scores of the freshmen of group 
one. In the case of the fourth group, the amount of change from year to 
year and from the freshman to the senior year, was computed. 

The results obtained seem to justify the following conclusions: 

1. Students who fail or withdraw during their freshman year are 
less stable emotionally and less well adjusted than those who return 
to college. 

2. There is a statistically significant improvement in personality 
ratings from the freshman to the senior year. 

3. Students with high intelligence ratings score somewhat higher in 
personality than those with lower intelligence ratings. 

4. There seems to be sufficient change in personality from year to year 
to justify a more careful evaluation of the answers given to the questions 
in personality scales. 

5. Norms should be determined for age and grade levels. 


Towards a Definition of Propaganda. E. H. HENDERSON. 

Previous definitions of propaganda have disagreed widely and have 
generally failed to meet the requirements for a good psychological 
definition. But in the belief that there is a psychological phenomenon 
called propaganda, and that its essential characters may be formulated, 
this paper attempts to arrive at such a formulation inductively through 
examining a fair sampling of published definitions. The points of 
agreement thus found suggest the following definition: Propaganda is 
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a systematic effort (hence a method) deliberately initiated in order to 
compel another to adopt such attitudes or perform such acts as the 
propagandizer desires adopted or performed, before the victim is able 
to think critically. Or, more briefly, propaganda is any systematic 
attempt to inculcate attitudes or to compel decisive action before the 
victim is able to think critically about the situation. 
In justification of this definition, the paper points out that it 
(1) Makes propaganda a pressure technique, so that time is ‘‘of the 
essence”’; 
(2) Turns on the relation of the propaganda method to rational 
activity; 
(3) Enables us to make a genuine distinction between propaganda and 
education ; 
(4) Enables us better to understand certain familiar facts about 


propaganda. 


Inter-relational Influences of Three Different Adjunctive Stimuli in Punch- 
board Maze Performance. Hatsey M. MacPHEee. 

The purpose of this investigation was to determine how three different 
adjunctive stimuli (buzzer, electric shock, and ‘“‘no-signal”’), working 
in combination, would influence human learning performance in a punch- 
board maze situation in which the subjects were confronted with three 
possible choices at each choice point, each choice being associated with 
a different adjunctive stimulus. 

Three groups, totaling 108 subjects, learned the maze. The condi- 
tions for the groups were: Group I, buzzer-right, shock-wrong, no-sig- 
nal-wrong; Group II, shock-right, buzzer-wrong, no-signal-wrong; 
Group III, no-signal-right, buzzer-wrong, shock-wrong. The data 
were analyzed with reference to the influences of the adjunctive stimuli 
on the selection of correct responses and the elimination of incorrect 
responses. 

The results showed that differences in maze patterns were more im- 
portant in determining responses than were the influences of the stimuli. 
When measures were taken to control the factor of pattern differences 
and the factor of possible differences in learning ability, the three ad- 
junctive stimuli appeared to exert relatively small but consistently differ- 
ent degrees of influence on learning performance. Considered in terms 
of both correct and incorrect responses, this consistency of influence was 
shown by the fact that the subjects tended to repeat most often the 
responses that were directly associated with the buzzer, they repeated 
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less often the responses associated with the shock, and they repeated 
least often the responses associated with the no-signal. A possible inter- 
pretation of the results is offered in terms of factors of intensity, quality, 
disruption, and adaptation. 


A Preliminary Study of Imitational Learning in White Rats. A. G. 

BAYROFF. 

Untrained white rats were placed one at a time in the rear compart- 
ment of the starting box of an underwater discrimination apparatus. 
In the front compartment was placed, on some trials, a rat which had 
been trained to take the left turn and, on other trials, one which had 
been trained to take the right turn. If the rear animal took the turn 
the front animal did, it escaped from under the water. If the rear animal 
took the turn the front animal avoided, the former was blocked and 
had to reverse out of this turn. The only cue the rear animal had as to 
which turn was correct was the turn made by the front animal. 

On the first trials, the rear animals did not follow the front animals. 
With more trials, the rear animals learned to follow, a few of them doing 
so by seizing the tail of the front animal. 


The Localization of Function in the Cochlea as Determined by the Recording 
of Electrical Potentials. E. H. Kemp. 

Electrical responses from the cochlea of the guinea pig were studied 
by means of an amplifier, a cathode-ray oscillograph and a wave- 
analyzer. The guinea pig was anesthetized with dial and urethane, 
put under artificial respiration and placed in a “‘sound-proof”’ room. A 
beat-frequency oscillator, attenuator and speaker provided tones which 
were delivered to the ear of the guinea pig through a rubber tube and a 
speculum which had been sewed into the external meatus. The cochlear 
response to frequencies of 100, 200, 400, 600, 1,000, 2,000, 4,000, and 
6,000 cycles per second was recorded from selected positions on each turn 
of the cochlea. For each frequency a series of intensities was used and 
a log response-log relative sound intensity curve obtained. From 
these curves the relative intensity of sound of each frequency necessary 
to elicit a response of three microvolts was determined for each recording 
position. The data obtained make it possible to construct a map of 
the cochlea which meets the requirements of the place theory of audition, 
and which confirms a map of the cochlea previously constructed by Culler 
from data obtained by a somewhat different method. 
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After-Imagery of Some Color-Blind Observers. 
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CAROLINE C. TAYLOR. 
Some twenty students found to be color blind by a rapid preliminary 
test administered to groups, were more thoroughly examined with the 


Ishihara tests. 
and some both red- and green-blind. 





[December 


J. F. DASHIELL AND 


Of these some proved to be red-blind, some green-blind, 
They were then guided in ob- 


serving under experimental conditions their negative after-images to 
the Munsell hues, Red, Yellow, Green, Blue, and Purple; characterizing 
the colors of the images by identifying their equivalents in the Munsell 


color manual. 


The after-images of the red-blind and of the red-green-blind were 
found to depart from the after-images of normal-sighted people by 


varying within the Y-B dimension only. 
not be characterized so simply. 


Those of the green-blind could 
While their after-images to B and Y 


approximated those of the normal-sighted, those to P departed slightly 
in having more yellows than the normals, and those to R and G showed 
marked irregularities, those to R containing no green component, and 
those to G showing fewer reds than the normals, some blues, and several 
gray after-images. 


Opportunities for Psychologists in North Carolina. 


W. McGEHEE. 


An analysis of the activities of psychologists in North Carolina is 


presented. 


Attention is called to the fact that, with few exceptions, all 


psychologists in the state are connected with the instructional staff of 


colleges and universities. 


Opportunities for psychological work beyond 


the confines of institutions of higher learning are described and the 
failure of psychologists to take advantage of these opportunities is dis- 
cussed. Causes for this failure are suggested and a program for remedy- 
ing this condition is proposed. 


A Sporozoan Parasite in the Testes of Menhaden. 


A. B. HARDCASTLE. 


Oocysts of what appears to be a new species of coccidium (Genus 
Eimeria), have been found in the testes of menhaden. 


a hundred individuals showed an infestation of nearly 50%. 


Study of over 


All stages 


of sporogony are present in the testes in great abundance, beginning with 
the encysted zygote and concluding with the formation of sporozoites. 
As in the case of previous studies of coccidia parasitic in testes, no other 
stages could be found, so a systematic study of other organs of the fish 
host was undertaken in an effort to complete the life cycle. In the 


epithelium of the pyloric caeca, numerous schizogonic stages and gameto- 
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cytes were discovered which closely resemble similar stages of other 
species of Eimeria. This, coupled with the fact that no oocysts have 
been found in the gut, points to the possibility that these may be the 
missing stages. It is hoped that further study will bring to light a 
migratory stage by means of which the testes are infested. 


The Anatomy of the Gonads of an Ascidian, Styela plicata Lesueur. G.H. 

TUCKER. 

The genital complex comprises a number of compound gonads, each 
consisting of ovary and testis. The testis is composed of a number of 
testis follicles, each connected by a vas efferens to a single, elongate vas 
deferens opening into the cloacal cavity. The ovary is essentially an 
elongate tube continuous with a short oviduct opening also into the 
cloacal cavity. The internal wall of the ovary is a germinal epithelium, 
and the developing ova come to lie outside of it but connected to it by 
hollow follicular stalks continuous on the one hand with the germinal 
epithelium and on the other with the outer layer of follicle cells surround- 
ing the ovum; the cavities of the follicle stalks are continuous with the 
ovarian cavity. 


Another Predatory Webspinning Fly Larva. B. B. Futon. 

While investigating the life history of the luminous larva, Platyura 
fultoni Fisher, in the mountains near Glenville, N. C., another web- 
spinning larva was sometimes found associated with the luminous 
species. This larva was very active and made a long, winding web con- 
sisting of a single main strand supported by numerous lateral strands. 
The web was not adhesive but when a very small insect touched it the 
larva would move rapidly to that point and capture the insect by attach- 
ing strands of web toit. Insects above a certain size were not attached. 
A single adult reared was identified by Dr. Elizabeth Fisher as Neuratelia 
scitula Johannsen of the family Mycetophilidae. 


Bert CUNNINGHAM, Secretary. 

















PROCEEDINGS OF THE ELISHA MITCHELL SCIENTIFIC 
SOCIETY 


OcToser 8, 1940, To May 13, 1941 


402np MEETING, OcTOBER 8, 1940 


R. W. Bost: Some New Sulfanilamide Derivatives. 
J. N. Coucn anp W. J. ScHoENE: A Fungus that Kills Mealy Bugs. 


403rpD MEETING, NOVEMBER 12, 1940 


J.C. ANpREws: Chloroform Emulsification as a Means of Protein Sepa- 
ration. 

HENDERSON: A New Geometrical Interpretation of Einstein’s Special 
Relativity Theory. Published in full in this issue. 


404TH MEETING, DECEMBER 10, 1940 


H. D. Crocxrorp: Electromotive Force Studies in Aqueous Solutions 
of Sulphuric Acid. 
G. R. MacCartuy: Scenery of the Hawaiian Islands. 


405TH MEETING, JANUARY 7, 1941 


R. H. MackKnicut: The Chemical Constitution of Chromosomes. 
W. F. Prouty: Carolina Bays. 


406TH Meetine, Fesruary 11, 1941 


T. F. Hickerson: Motion Pictures of Tacoma Narrows Bridge Failure. 
Orro Stuntman: The Source of the Aural Harmonics Heard by the 
Human Ear. 


407TH Meetine, Marcu 3, 1941 


C. D. Van CLEAvE: The Inductive Effect of Several Non-living Tissues 
upon Isolated Gastrular Ectoderm. 

H. B. Goraas: The Natural Disappearance of Bacteria in Air and the 
Effect of Chemical Disinfection on Air-borne Bacteria. 
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408TH MeEetinG, Aprit 8, 1941 


E. C. Marxuam: Modern Methods in Micro-Chemistry. 
WiTo_p Hurewicz: Geometry without Points. 


409TH Meetine, May 13, 1941 


G. L. DonNELLY AND R. L. Hotman: Sodium Citrate as a Protective 
Agent against Kidney Injury by Uranium Nitrate. 

A. G. Bayrorr: Experimental Procedures in the Study of Animal Be- 
havior. 


The following officers were elected for the year 1941-42: 

President—A. E. Ruark. 

Vice-President—G. C. Kyker. 

New members of the Board of Editors (5 year period)—G. R. Mac- 
Carthy and E. C. Pliske. 

The Recording Secretary-Treasurer, J. W. Huddle, the Permanent 
Secretary, E. T. Browne, and the Editor in Chief, W. C. Coker, continue 
in office. 

















MAN AND MINERALS* 
By Jasper L. Stuckrey 


T. A. Rickard, one of the great mining e::gineers of the present century, 
quotes a distinguished Master of Trinity College, Cambridge, as saying: 
“If you want to arrive at intelligible issues—not to say conclusions—in 
any discussion, begin by settling the meaning of the terms you are about 
to use.”’ 

In the present discussion the words man, mineral and civilization will 
be used frequently. By man is meant the whole line of hominid or 
man-like beings from Pithecanthropus erectus to present day man, people 
like ourselves. Mineral is commonly defined today as an inorganic 
homogeneous substance of definite composition and physical properties 
found in nature. The term “mineral resources’ is used to denote all 
products of value taken from the earth’s crust—such as minerals, metals, 
coal and rock products. As used here the word mineral includes all 
materials from the earth’s crust that man has found useful. Civiliza- 
tion, as we understand it, is a thing of men and materials which are 
joined in producing a social order that may express itself in a bridge or 
or a statue, in a hospital or a temple, in a park or a picture. It is the 
work of the artisan and the artist joined in creating a better social order. 

Man’s progress along the road to civilization is marked by a number 
of milestones to which Archeologists have given such names as the 
Paleolithic Age, the Neolithic Age, the Bronze Age and the Iron Age. 
Each of these names indicates the nature of the more important mate- 
rials used by man in the different stages of his development. 

No one culture has prevailed over the whole earth at the same time. 
One group of people advanced to a new stage while a less fortunately 
located group remained in an older stage of development. Some groups 
had learned to use iron while some still used bronze and others stone. 
The entire western hemisphere, the whole of Australia, the great Pacific 
area, and parts of Asia and Africa remained in the New Stone Age until 


* Presidential address delivered before the North Carolina Academy of Science 
at Chapel Hill, N. C., April 25, 1941. 
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about four centuries ago and passed directly into the Iron Age without 
ever having known bronze. Even today remote and isolated tribes like 
the New Guinea Papuans are actually living in the Stone Age. 

The earliest records of a being with enough intelligence to use even 
the crudest stones—the man of the Eolithic or Dawn Stone Age—seems 
to have appeared far back in the Ice Age or Pleistocene epoch if not 
earlier still in the geological period known as the Pliocene. This means 
that Eolithic man appeared at least 500,000 if not 1,000,000 years ago. 
Neanderthal man, the true Paleolithic or Old Stone Age man who first 
lived in caves, appeared about 50,000 years ago during the coldest of 
the Ice Ages. The Cro-Magnon man or true Homo sapiens appeared in 
Europe about 25,000 or 30,000 years ago. Neolithic man came into 
prominence about 10,000 or 15,000 years ago. The beginning of the 
Age of Bronze and the first knowledge of writing occurred something like 
5000 or 6000 vears ago. If these estimates are correct, the entire his- 
torical portion of man’s existence, the only part we know through written 
records, amounts to less than one per cent of his total existence. 


EOLITHIC OR DAWN STONE AGE 


The earliest traces of primitive man and his use of minerals are found 
in late Pliocene and early Pleistocene deposits which were laid down 
during a mild climate before the advancing ice sheets had chilled the 
northern hemisphere. During this time man’s chief need was for de- 
fense against the dangerous wild animals of the time. 

The earliest evidence of human handiwork consists of flints so rudely 
fashioned that they are difficult to distinguish from those broken by 
frost or other natural processes. These flint implements were made 
almost exclusively from the cores of pebbles or nodules and much of the 
crust or original surface of the pebble was left on the completed im- 
plement. 


EARLY PALEOLITHIC OR OLD STONE AGE 


In the early Paleolithic Age, although glaciers were gradually ex- 
panding, they had not materially chilled the earth and although fire was 
probably known there is little to indicate that man made any use of it. 
The Early Old Stone Age is marked by a considerable improvement in 
the making and a greater variety in the forms and numbers of flint 
implements produced. At least seven or eight types have been dis- 
tinguished, each adapted to some particular purpose or use, though a 
few were doubtless combination tools. The cores of pebbles and nodules 














220 JOURNAL OF THE MITCHELL SOCIETY [December 


continued to be used chiefly, although a few flakes were possibly utilized. 
The shapes of the implements indicate that they were used primarily 
for cutting, scraping and boring. The “fist ax’’ became well established 
and highly developed. It is found in several shapes, the most typical 
being a heavy, rough, almond-shaped tool which was used for hacking 
with the edge and striking with the pointed end. This tool, which was 
chipped over its entire surface as well as along its edges illustrates the 
improvements in implement making. 


UPPER PALEOLITHIC OR OLD STONE AGE 


During the Upper Paleolithic Age, in the fourth and last great glacial 
stage, the warm climate and life forms of Europe died out and were re- 
placed by a cold climate and Arctic fauna and flora. It was during this 
cold glacial stage that Neanderthal man came into prominence. While 
he rarely lived in the open, it appears that he lived only in the portions 
of caves near their mouths, for it is in or near the mouths of caves that 
remains of his camp fires are found. 

Unlike his predecessors, Neanderthal man manufactured his stone 
implements chiefly from flakes rather than cores. The flake implements 
combined greater ease of manufacture with much greater effectiveness. 
They took different forms and were probably designed for chopping, 
hacking, scraping, drilling, boring, piercing, sawing, and cutting. A 
type of notched scraper of flint seems to have been developed for dressing 
down wooden objects such as spear shafts. Spears and clubs were armed 
with flint points to secure greater power of penetration. 

Neanderthal man was probably the first to bury his dead, and there is 
evidence that he used mineral pigment in connection with burials. 
Along with his dead, he buried an abundance of finely worked flint im- 
plements, shells, and probably food. 

Neanderthal man gave way in western Europe to the splendid Cro- 
Magnon race with a vastly superior culture—a cave dweller, but of a 
type superior to the lowly Neanderthalers. Cro-Magnon man based his 
flint working mainly on the utilization of flakes and flake tools, and 
weapons were longer, narrower, thinner and more delicately formed. 
He made flint knife blades, points, borers, scrapers and planing tools 
and used stones for both hammers and anvils. He also invented the 
shouldered point or barb, a new type of flint with a projection on one side. 

Early in his existence Cro-Magnon man invented the engraving tool, 
a flint with a sharp point used for carving various sorts of figures on cave 
walls. The remarkable representations of animals which Cro-Magnon 
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artists incised and painted in mineral pigments on the walls of caves, and 
modeled in clay on their floors, have attracted attention and admiration 
all over the world. These uses of clay along with ocher and oxide of 
manganese as pigments were new advances in the use of minerals. 
There also developed a high type of carving on bone, ivory and horn. 
Some of the engravings in Spain indicate that late Paleolithic man knew 
and used the bow and arrow. 


THE MESOLITHIC OR MIDDLE STONE AGE 


The Paleolithic Age gradually passed into the Neolithic Age through 
the transition period commonly referred to as the Mesolithic Age. Dur- 
ing this period man made many advances and developments along the 
road to civilization. He invented the stone ax, his first means of 
chopping down trees, building huts and constructing canoes. The 
first crude pottery was made in Mesolithic time, a further expansion 
of the use of clay which is so important today. He learned to use the 
soil—another important mineral—and began a very rudimentary agri- 
culture and also learned the art of polishing his stone implements. 


THE NEOLITHIC OR NEW STONE AGE 


Paleolithic man used flint almost exclusively because it was hard 
and brittle. Neolithic man made many implements by flaking, but 
finished some of his tools by grinding. Asa result, he used many softer 
but tougher rocks. The typical products were the pick and ax. The 
pick was chipped all over and had parallel sides, while the ax was made 
by flaking on each side. Later the axes were of polished stone and oval 
in section. When it was discovered that an edge could be given a stone 
tool by grinding it upon a slab of sandstone, axes were made of a larger 
size with squared edges. Later still came the polished stone axes with 
a hole in the middle for a handle and both ends prepared for use as a 
battle-ax. Along with the development of the stone ax came an array 
of flint arrowheads, spears, and knives. 

Pottery which was crude in early Neolithic times soon developed 
into a valuable utensil, and man had developed his first important vessel 
for cooking. He soon found that rocks such as soapstone were resistant 
to heat and easily shaped. In regions where such rocks are common, 
various utensils were produced abundantly. 

Neolithic man doubtless discovered that flint when freshly extracted 
from the ground was much more easily chipped than the dried stone 
found on the surface. The search for fresh moist flint soon led to mining. 
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The mines at first consisted of trenches, but later shafts were sunk, and 
from the bottom of the shafts drifts or chambers were developed into 
the surrounding rock. A number of such prehistoric mines have been 
discovered in Belgium, France, and England. Soft iron oxide was 
mined for paint in Missouri, and evidence of mining by pre-historic man 
was discovered in mica mining in Mitchell County, North Carolina, in 
1869. With the development of pottery, clay mining became important, 
and both open cut and underground methods were used. 

The erection in the late Neolithic Age of monoliths and structures 
composed of hugh stones at Stonehenge, England, in Peru and Yucatan, 
mark the extensive use prehistoric man was able to make of stone before 
he had metal for tools. 

When the western hemisphere was discovered, the people then here 
were still living in the New Stone Age, although Europe and western 
Asia had been living in the Iron Age for more than 2000 years. A com- 
plete survey of the various tribes and cultures of North and South 
America, which space here does not permit, would reveal practically 
every step in Neolithic man’s use of minerals. Here have been found 
stone implements from those chipped to those completely polished; 
pottery varied from the crudest mud vessel to highly decorated and 
finished forms; and buildings varied from the earth covered hut to the 
magnificent temples of stone in Yucatan and Peru. 


THE AGE OF METALS 


The Neolithic Age passed gradually into the Bronze Age through the 
Chalcolithic Period or the Copper and Stone Age. In fact, long before 
the close of the Neolithic Age prehistoric man had learned to collect and 
use for ornamental purposes such metals as gold, silver, copper, and iron. 
Native gold and silver, while widespread in nature, proved too softand 
too scarce to serve as materials for every day use. Native copper, 
while much less widespread, is more abundant in some localities and 
became important because it could be hammered, without heating, into 
ornaments and implements. Native iron is exceedingly scarce as a 
mineral, but numerous specimens of meteoric origin were found and used. 

Gold, silver, copper, and iron ornaments have been found in the 
Indian mounds of the Mississippi Valley. Gold has been found in 
Neolithic remains in Ireland and France. Silver, which analyses show 
to have been native, has been found in the prehistoric remains around 
the Mediterranean Sea. Iron finger-rings have been found in graves 
of the Mycenaean Period, and iron beads strung alternately with gold 
beads have been found in the predynastic graves of Egypt. 
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When North America was discovered copper was in general use by 
the Indians as ornaments of many types. Most of this copper evi- 
dently came from the nuggets that had been carried south by the glaciers 
from the Lake Superior region. Some mining was attempted however, 
for in an old trench in the Minnesota lode the early prospectors found a 
mass of copper weighing six tons that the aborigines evidently had tried 
to remove. They had raised it five feet by aid of timbering and then 
had abondoned it. More than ten carloads of stone hammers and 
numerous stone wedges were gathered in the community. 

The Age of Metals really began when man learned that he could 
shape them by the aid of fire. In time this process was naturally fol- 
lowed by the discovery of the metallurgical process of extracting metals 
from their ores. This seems to have occurred 4000 to 3500 B.C. There 
was a long period, however, between the time man learned that fire 
aided in shaping copper and the time he discovered the process of ex- 
tracting metals from their ores. This period is the true Chalcolithic 
Age. During this period stone and copper implements were used to- 
gether, and the copper implements whether hammered out cold or cast 
in simple molds kept the form of their stone predecessors. 


THE BRONZE AGE 


Most copper ores contain impurities, and as a result the metallic 
copper produced by primitive man contained impurities which tended 
to harden it. In time he learned that copper ores from some localities 
produced harder metal than that from others. Tin is associated with 
copper in many regions such as Cornwall, Bohemia, and China. In the 
course of time bronze was naturally discovered. The absence of a 
bronze culture in North America is naturally due to the general absence 
of tin. Bronze seems to have become well established as the alloy from 
which household utensils, farm tools and implements of war were made 
about 2200 to 2000 B.C. It was well established about that time in 
western Asia and gradually moved into Egypt and Greece. The brass 
armor of Goliath of Gath whom David conquered, and the pillars of 
Solomon’s temple were more likely of bronze. The best evidence now 
indicates that it was from Hissarlik and Bohemia that the knowledge 
of bronze became dispersed throughout Europe and adjacent regions. 


THE IRON AGE 


Meteoric Iron is known to have been used by man as ornaments long 
before the Bronze Age. An iron tool has been reported found in the 
great pyramid at Khufu dating from about 3100 B.C. Homer tells us 
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that the victors in early Greek contests were rewarded with pieces of 
iron. Even objects of gold were inlaid with iron, so highly was it prized 
at one time. It now appears from the best records available that iron 
was first fabricated at Gerar, Palestine, about 1350 B.C. 

By about 1000 B.C. or the beginning of the period of recorded history, 
iron had supplanted bronze as the chief metal for the production of tools 
and implements of war, and the Iron Age had begun. It is generally 
conceded that the Iron Age began in Crete about 1100 B.C., in Egypt 
about 800 B.C., in central Europe about 900 B.C., in Denmark and 
Sweden about 400 B.C., in Norway about 100 A.D., and in Britain be- 
tween 50 B.C. and 50 A.D. Three thousand years have passed since 
iron became an important metal, and we are still in the Iron Age unless 
we call it the Age of Many Metals. 


USE OF OTHER MINERALS 


One should not assume that copper and tin of the Bronze Age and iron 
of the Iron Age were the only metals of importance in those ages. Gold 
and silver were developed along with copper and had become of great 
importance by the end of the Bronze Age. Rameses III about 1175 
B.C. is reported to have made elaborate gifts of gold and silver to the 
gods. The Egyptians paid to Darius in 517 B.C. annual tribute of 
585,900 ounces of gold. The annual revenue of Ptolemy II, derived 
chiefly from gold mines, was stated to have been $177,600,000. We are 
told in I Kings that Solomon’s temple was entirely overlaid within with 
pure gold and that Hiram and Solomon sent ships to Ophir and brought 
420 talents or about 23 tons of gold to King Solomon. The location of 
Ophir and the source of such large amounts of gold have never been 
established. The silver mines of Greece have been famous for centuries 
and are important today. It was the silver from Larium that made 
possible the Greek fleet which defeated the Persian navy of Xerxes in 
480 B.C. 

Lead is frequently associated with silver and must have become known 
to man as soon as he began the practice of metallurgy. In the earliest 
mining at Larium the Greeks discarded the lead in obtaining silver, but 
in later days the ancient slags were smelted for their lead. The oldest 
lead was found in the ruins of Hissarlik which date about 2500 B.C. 
According to Aristotle lead was used to load the dice. The Greek 
soldiers used it in sling-shots in the fifth century B.C. It was used to 
reinforce the bronze pegs and iron clamps that held the heavy stones in 
masonry. Sheets of lead were used for writing, according to Pliny. It 
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was used in large amounts in coffins and commemorative tablets. The 
chief use in classic times was for water pipes as revealed in the ruins of 
Pompeii and Herculaneum. 

With the discovery and use of metals came the use of many minerals 
for ornamental and decorative purposes. The Egyptians prized highly 
the turquoise from the peninsula of Sinai as well as azurite and mala- 
chite, the latter as a cosmetic. 

During classical times practically every important gem known today 
was known and used. Common minerals and rocks such as gypsum, 
marble, limestone, marl, ocher, and sulphur were known and widely used. 
Marble was burned into quick lime, gypsum into plaster of Paris, and 
ochers were burned to improve their colors for paints, while glass blowing 
came into use early in the Christian Era. Puzzulano cement was made 
and extensively used by the Romans. Many minor metals such as 
arsenic, antimony, and mercury were known and widely used. Coal 
was recognized and described as early as the fourth century B.C. al- 
though little use was made of it. Asphalt was well known as it is 
referred to several times by early Greek writers. Petroleum, while 
known as such, was of no importance. 

Civilization reached a high development in the early Iron Age of the 
Roman Empire, and the use of minerals became increasingly important. 
But with the fall of Rome in 476 A.D. civilization and learning were 
decidedly retarded during the Dark Ages. With the revival of learning 
came a renewed interest in geography which led to the discovery of the 
western hemisphere, and a new era in the use of minerals was inau- 
gurated. The desire for minerals has left untouched no part of the earth 
that can be inhabited by man. We are still living in an iron age, but 
the iron we know is far superior to that of the Romans. It is an iron 
alloyed with manganese, nickel, chromium, tungsten, and molybdenum 
and called steel. The production of this steel demands the services of a 
host of other minerals, such as coal, petroleum, natural gas, and refrac- 
tories. The present is truly an age of minerals—many minerals. 
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THE GENUS DREPANAPHIS DEL GUERCIO EAST OF THE 
ROCKY MOUNTAINS! 


By Ciype F. Smitru 
NINE Text FiGures 


Species of aphids belonging to the genus Drepanaphis (Aphidae: 
Homoptera) have been very abundant on various species of maple on 
the campus of the North Carolina State College during the springs of 
1940 and 1941. As many as 43 aphids per leaf have been recorded at 
times and several of the !eaves have turned yellow and dropped off. The 
lower leaves also became coated with “honey-dew” which detracted from 
the appearance of the tree. The “honey-dew”’ dropped by the aphids 
also proved to be a nuisance to people who wished to enjoy the shade 
under the maple trees. 


Genus Drepanaphis Del Guercio 


Drepanaphis Del Guercio, Rivista di Patologia Vegetale, N. S., 4 
(4): 49-50, September 15, 1909. 

Phymatosiphum Davis, Annals Ent. Soc. Amer. 2: 196, September 
29 (?), 1909. 

Type: Siphonophora acerifoliae Thomas (monobasic). 

Siphonophora acerifoliae Thomas was used as the type species for 
Drepanaphis and Phymatosiphum. The publication of Drepanaphis 
bears the date September 15, 1919. We do not know the exact date of 
publication of the ANNALs for September 1919 but Doctor C. H. Ken- 
nedy informed me that this particular number of the ANNALS was 
received at the Ohio State University Library, September 29, 1909. 
Doctor Kennedy also stated, ‘‘We have no other records. The library 
dates cannot possibly be too early. They might be one or two days too 
late but it is hardly probable that they are late as in those days ANNALS 
published only 500 copies or less, all of which would probably have been 
wrapped and taken to the Post Office on the same day.” 


1 Research Contribution No. 13, published with the aid of the State College 
Research Fund, Department of Zoology, North Carolina State College of Agri- 
culture and Engineering of the University of North Carolina. 
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The writer wishes to express his appreciation to Doctor G. F. Knowl- 
ton, Doctor F. W. Miller, Mr. P. W. Mason, Doctor F. M. Wadley and 
Doctor A. N. Tissot for the loan of material or for their opinions con- 
cerning certain species of the genus Drepanaphis. 

Characters.—Frontal tubercles distinct. Antennae bearing minute 
hairs. Secondary sensoria oval to practically round, ciliated. Primary 
sensoria ciliated. Fore wings with the media twice branched, hind 
wings with both media and cubitus present. Conspicuous dorsal 
tubercles present on the abdomen of the viviparae. Cornicles swollen 
for proximal two-thirds, usually more than twice as long as broad. 
Cauda knobbed. Anal plate indented in viviparae. Oviparous female 
with a distinct elongated ovipositor. Forms living more or less solitary 
upon the foliage of trees. 

There is a great deal of variation in the size and length of the tubercles* 
between species and even within the same species but the writer has 
found that the ratio of the lengths of the tubercles to each other seems 
to remain fairly constant in any given species. 

It is interesting to note that the writer has found 5 species of Drepana- 
phis on the same sugar maple tree at the same time. From this observa- 
tion it can be reasoned that some undescribed species of Drepanaphis 
are being overlooked.j In the case of the writer it was not until he 
started to separate the material in the field on general appearances and 
color that he was able to fit the various species into their proper niche. 


Drepanaphis Del Guercio 
Key to alate vivipara 


: Only the tips of the wing veins and base of radius marked with fuscous. . .4 
Wing veins, especially radius and medius, broadly bordered with fuscous 

for their entire iength (this is seen most clearly through the low power 
ne. EEE EE AG SE, epee re! ar Reel oo ete oe 2 

2(1). Abdominal tubercles I and II absent or inconspicuous, III large and 
Re en ee keshenae Granovsky 
Abdominal tubercles I and II conspicuous, longer than width at base... .3 

3(2). Abdominal tubercle I long and finger-like, practically as long as III and 
distinctly longer than II; fore femora dusky........ acerifoliae Thomas 





* Tubercles in this paper will refer to the dorsal abdominal tubercles on ab- 
dominal segments I to IV. 

+ The writer believes there are some undescribed species of Drepanaphis west 
of the Rocky Mountains, as he has considerable material from Utah and Idaho 
which is quite different from any material discussed in the present paper. How- 
ever, he prefers to leave the western material undescribed until someone has an 
opportunity to study the living material as well as the mounted material. 
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4(1). 


5(4). 


6(5). 


9(8). 


10(9). 
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Abdominal tubercle I never as long as III and usually subequal to II; 
re ee eer ree ee ee parvus new species 
Tubercle I conspicuous; dorsum of obdemen bearing 3 or more pairs of 
dorsal tubercles which are conspicuous and usually distinctly longer than 
width at base Ee EN PE EEE OEE POOP eee 7 
Tubercle I inconspicuous; dorsum of abdomen usually bearing only 1 pair 
of dorsal tubercles which is conspicuous and distinctly longer than width 
at base (occasionally 2 additional small pairs may be present). (Figs. 


6-C, 7-B, 8-C, 9-B) SOREL HED Hees RD Pee ere NN ree 5 
Many of the dorsal abdominal haizs cmmatel by distinct Quay spots; 
distal one-third of cornicle dark, concolorous with tubercle III...... 6 


Dorsal abdominal hairs not surrounded by distinct, dusky spots; distal 
one-third or more of cornicle pale, distinctly lighter than tubercle 
III : .... kanzensis new species 

Proximal two-thirds of hind enate light, contrasting with the dark distal 
end; upper edge of front femora dark, rest of front femora and all of 
middle femora light; antennal III usually with 12 to 15 sensoria. On 
Acer spicatum spicatum new species 

All of hind femora dusky to fuscous, distal and proximal ends not dis- 
tinctly contrasting; fore femora dark on upper and lower edges, occasion- 
ally dark all over; middle femora often dusky; antennal III usually with 
10 to 12 sensoria. On Aesculus spp. monelli Davis 

Tubercles I and II approximately the same length; tubercle II distinctly 
smaller (shorter) than III; large sensorium on antennal VI with 4 acces- 
sory sensoria (Fig. 5-E) ; she dinlerarea ae 

Tubercles Il and III approximately the same length; tubercle I usually 
distinctly smaller than II; large sensorium on antennal VI with 5 to 7 
accessory sensoria (Fig. 1-D). er We sabrinae Miller 


. Fore femora and basal portion of fore and middie tibiae pale; middle and 


hind femora and base of hind tibiae may be slightly obfuscated in some 


specimens 9 
All femora and basal portion of all tibia ae dusky t to fuscous; middle femora 
often only slightly obfuscated ........carolinensis new species 


Antennal II slightly lighter than I, tubercle III, or basal portion of cornicle; 
cornicle not unicolorous, distal end of cornicle distinctly lighter than 
basal portion. (If antennal II appears practically concolorous with I, 
than II is not distinctly darker than hind femora and hind femora is 
dark.) Posse tae lea dedicate oea-e a WER lale ewer ne LTR TN ai 10 

Antennal II dark, cone eleowns with entennel I, tubercle III, ona basal 
portion of cornicle; cornicle fusecous and anieclorous, distal end nearly 
as dark as the base; antennal II darker than hind femora, hind femora 
pale Tate ark eackcrde etc eee tae Gare cee eaa as nigricans new species 

Hind femora dusky; middle femora oce ensionally slightly obfuscated; 
antennal III usually with 14 to 17 sensoria (10 to 20). .rubrum new species 

Hind and middle femora pale; antennal III usually with 10 to 12 sensoria 
(8 to 14) raat CONES LEE de aA RETR EE parvus new species 
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Genotype Drepanaphis acerifoliae Thomas 
(Figs. 2-A to 2-C.) 


Stphonophora acerifoliae Thomas, Bull. Ill. State Lab. of Nat. Hist. I, 
no. 2: 4, 1878. 

Drepanaphis allegheneyensis Miller, Canadian Ent. 68: 81, 1936 (new 
synonymy). 

According to Doctor F. W. Miller, there is only one slide (bearing one 
alate specimen) of allegheneyensis left. The rest of the type material 
was accidentally lost in a flood. Doctor Miller was kind enough to loan 
the single specimen of allegheneyensis to the writer. After studying the 
specimen of allegheneyensis, the writer believes it is a synonym of 
acerifoliae. The specimen is so mounted that the dorsal abdominal 
tubercles are difficult to see, but the writer was able to discern three 
distinct pairs which agree in size and shape with the material being 
considered as acerifoliae. The wing veins are lightly bordered with 
fuscous as in acerifoliae (this is most clearly seen with the low power of 
the microscope). However, the original description of allegheneyensis 
would lead one to believe the wing veins were not bordered with fuscous 
and that only two pairs of distinct tubercles were present. 

Drepanaphis acerifoliae may be distinguished by its dusky wing veins; 
and tubercle I being distinctly longer than II, usually being nearly as 
long as III. 

Alate vivipara: General color of living specimens sordid green to 
light brown with abdomen lighter, especially at tip. Cleared! specimens 
show the following characteristic colorations: dusky brown to fuscous 
on head and thorax, antennal joints and on antennal VI, all femora, 
proximal one-tenth of tibiae, tips of tubercles I and II, all of tubercles 
III and IV, cornicles, large spots on the sides of each abdominal segment 
cephalad of the cornicles, and small areas around some of the dorsal 
abdominal hairs; rest of body and appendages pale. Wing veins with 
dusky borders which nearly fade out when material is treated with 
potassium hydroxide. 

Measurements: Body 1.95 to 2.3;? width through eyes .50 to .52; 
antennal III, .88 to 1.01; IV, .50 to .76; V, .51 to .71; VI, .12 to .14 plus 


1 “Cleared specimens’”’ refers to material that has been treated for a short time 
with a dilute solution of potassium hydroxide, washed, dehydrated, and mounted 
in Euparal on glass slides. 

2 All measurements are given in millimeters. 
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Text Fiaures 1-5 

1-A to 1-D.—Drepanaphis sabrinae; 1-A lateral view of dorsal abdominal tu- 
bercles I to IV; 1-B, cornicle; 1-C, antennal III; 1-D, section of antennal VI 
showing characteristics of sensoria (enlarged). 

2-A to 2-C.—Drepanaphis acerifoliae; 2-A, cornicle; 2-B, lateral view of dorsal 
abdominal tubercles; 2-C, antennal III. 

3-A to 3-D.—Drepanaphis nigricans; 3-A, antennal III; 3-B, lateral view of 
dorsal abdominal tubercles; 3-C and 3-D, two views of cornicles. 

4-A to 4-C.—Drepanaphis parvus; 4-A, lateral view of dorsal abdominal tu- 
bercles; 4-B, cornicles; 4-C, antennal III. 

5-A to 5-E.—Drepanaphis carolinensis; 5-A and 5-B, two views of cornicles; 
5-C, lateral view of dorsal abdominal tubercles; 5-D, antennal III; 5-E, section 
of antennal VI showing characteristics of sensoria (enlarged). 
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.95 to 1.52; rostral IV plus V, .10 to .12; rostrum attaining second coxae; 
hind tibiae 1.18 to .125; hind tarsus .12 to .13; tubercle I, .15 to .25; II, 
.12 to .17; III, .21 to .40; IV, .05 to .09; cornicle .26 to .32. 

Antennal III with 7 to 15 sensoria; of 51 antennae 1 had 7, 4 had 8, 
6 had 9, 9 had 10, 13 had 11, 2 had 12, 9 had 13, 3 had 14, and 4 had 15 
sensoria on antennal III. Tubercles I and III are the largest, III 
usually slightly longer than I and joined at the base; II distinctly 
shorter than I; IV often nearly as long as II. 

Types: In Illinois Natural History Survey Collection, Urbana, 
Illinois. 

Collections: On Acer saccharinum, Columbus, Ohio, May, June, & 
July, 1937 (alate), and October 10, 1937 (ovipara and males); Raleigh, 
N.C., April, May, and June, 1940; Reidsville, N. C., May 16, 1941. 

On Acer rubrum, Roaring Gap, N. C., June 6, 1941; Raleigh, N. C., 
April and May, 1941; Hardeeville, N. C., May 1, 1941; Chapel Hill, N. 
C., April 26, 1941; Roxboro, N. C., May 16, 1941; Greensboro, N. C., 
May 28, 1940; Chatham, Virginia, June 12, 1940. 

On Acer platanoides, Reidsville, N. C., May 16, 1941. 


Drepanaphis carolinensis new species 
(Figs. 5-A to 5-E) 


This species may be distinguished by its pale wing veins; tubercles I 
and II being about equal in length and smaller than III; femora and 
base of all tibiae being dark; and only 4 accessory sensoria around the 
large sensorium on antennal VI. 

Drepanaphis carolinensis differs from acerifoliae in wing veins not 
being dusky; tubercle I being distinctly shorter than III and sub-equal 
to II; and base of tibiae being dark. 

Alate vivipara: General color of living specimens greyish brown, ap- 
pearing somewhat powdery. Cleared specimens show the following 
characteristic colorations; dark brown to fuscous on antennal I and II, 
antennal joints and area around sensoria on antennal VI, fore and hind 
femora, dorsal surface of middle femora (femora may appear mottled), 
proximal one-sixth of all tibiae, all of cornicles; all of the dorsal tuber- 
cles; large spots on the sides of each abdominal segment cephalad of 
cornicles and small areas around some of the dorsal abdominal hairs. 
The remaining areas of body and appendages light. Wing veins without 
dusky borders except base of radius and tips of veins which are dusky. 

Measurements: Body 1.6 to 2; width through eyes .53 to 57; antennal 
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III, .85 to .92; IV, .49 to .52; V, .44 to .51; VI, .13 to .14 plus .76 to .96; 
rostral IV plus V, .1; hind tibiae 1.03 to 1.12; hind tarsi .15 to .16; 
dorsal tubercle I, .09 to .13; II, .08 to .11; III, .15 to .20; IV, .06 to .08; 
V, merely a dark spot which is slightly raised in the center and bears a 
long hair like the one found at the tip of the other dorsal tubercles; 
cornicles .20 to .26. 

Antennal III with 10 to 18 sensoria, of 79 antennae 3 had 10, 4 had 11, 
11 had 12, 17 had 13, 19 had 14, 17 had 15, 3 had 16, 4 had 17 and 1 
had 18 sensoria on antennal III; antennal VI with 4 accessory sensoria 
around the middle sensorium. 

Tubercles I and II are approximately equal in length, usually about 
one-half as long as III and only slightly longer than IV, III is the only 
one joined at the base. 

Types: Holotype in the United States National Museum; paraco- 
types and paratypes in the writer’s collection. 

Type locality: North Carolina State College Campus, Raleigh, N.C. 

Collections: During the spring of 1940 and again in 1941 this species 
was very abundant on the southern sugar maples on the N. C. State 
College Campus, as many as 43 alate specimens being counted on a 
single leaf. 

On Acer saccharum var. floridanum, Raleigh, N. C., April 28, 1940, 
holotype slide (6 specimens) and 10 paracotype slides (46 specimens) ; 
April 30, 1940, 16 paratype slides (68 specimens); April 26, 1940, 10 
paratype slides (51 specimens); May 6, 1940, 10 paratype slides (49 
specimens); April 26, 1941, 5 paratype slides (28 specimens); May 10, 
1941, 6 paratype slides (33 specimens); May 12, 1941, 1 paratype slide 
(6 specimens). Chapel Hill, N. C., April 26, 1941, 4 paratype slides 
(24 specimens); May 14, 1941, 3 paratype slides (19 specimens). 
Greensboro, N. C., May 14, 1941, 3 paratype slides (17 specimens). 

Also collected on Acer at Amherst, Mass., May 24, 1936 (F. W. Miller). 


Drepanaphis kanzensis new species 
(Figs. 9-A to 9-D) 

This species may be distinguished by its one large pair of dorsal ab- 
dominal tubercles; absence of dusky spots around the dorsal abdominal 
hairs; and absence of dusky borders along the wing veins. 

Drepanaphis kanzensis differs from monelli and spicatum in lacking the 
distinct dark areas around the dorsal abdominal hairs; in having rela- 
tively smaller and shorter cornicles; in having the base and tip of the 
cornicles light, distinctly lighter than tubercle ITI. 
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Alate vivipara: General color of living specimens not known to the 
writer. Cleared specimens show the following characteristic colorations: 
dusky on the head, thorax, antennal I and II, joints of antennae, area 
around sensoria on antennal VI, tubercles (or spots usually occupied by 
tubercles) II, III, and IV, middle portion of cornicles and large area on 
side of abdomen on segment cephalad of cornicles. Hind femora may 
be lightly mottled. Rest of body and appendages pale. Wings hyaline, 
veins without dusky borders except base of radius. 

Measurements: Body 1.15 to 1.65; width through eyes .46 to .54; 
antennal III, .8 to .9; IV, .54 to .78; V, .55 to .64; VI, .10 to .13 plus (?). 
(Unguis broken on all specimens but unbroken part was .90 on one speci- 
men); rostrum attaining second coxae, rostral IV plus V, .08 to .10; 
hind tibiae 1.00 to 1.2; hind tarsi .11 to .12; tubercle I usually absent or 
inconspicuous; II usually absent but may be present, .02 to .05; III 
always large and conspicuous, .18 to .22; IV usually inconspicuous. 

Antennal III with 10 to 16 sensoria, of 33 antennae 1 had 10, 7 had 11, 
12 had 12, 9 had 13, 3 had 15 and 2 had 16 sensoria on antennal III; 
antennal VI with 4 accessory sensoria around the middle sensorium. 
Tubercle III large and conspicuous, joined at the base; I usually absent 
or inconspicuous; II may be present but is usually small and incon- 
spicuous; IV occasionally present but never very conspicuous. 

Types: Holotype slide in the United States National Museum col- 
lection; paracotypes in the U.S. N. M. and the writer’s collection. 

Type locality: Ft. Scott, Kansas. 

Collections: On Sugar Maple (Acer saccharum), Ft. Scott, Kansas, 
June 17, 1940, holotype slide (5 specimens) and 7 paracotype slides (31 
specimens). The above material was submitted to the Bureau of En- 
tomology and Plant Quarantine, U. 8. D. A., Washington, D. C., by 
Dr. F. M. Wadley, who received the material from Dr. H. B. Hunger- 
ford. The material was subsequently referred to the writer by Mr. P. 
W. Mason of the Bureau of Entomology and Plant Quarantine. 


Drepanaphis keshenae Granovsky 
(Figs. 7-A to 7-D) 


Drepanaphis keshenae Granovsky, in Hottes and Frison: The Plant 
Lice, or Aphidae of Illinois. Illinois Natural Hist. Surv. Bull. XTX, 
article III, p. 248, 1931. 

This species may be distinguished by its white waxy covering, single 
large, conspicuous pair of tubercles and dusky wing veins. 
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Text Figures 6-9 

6-A to 6-D.—Drepanaphis monelli; 6-A, antennal III; 6-B, cornicle; 6-C, lateral 
view of dorsal abdominal tubercles; 6-D, caudal view of dorsai abdominal tu- 
bercle III. 

7-A to 7-D.—Drepanaphis keshenae; 7-A, caudal view of dorsal abdominal 
tubercle III; 7-B, lateral view of dorsal abdominal tubercles; 7-C, cornicle; 7-D, 
antennal III. 

8-A to 8-C.—Drepanaphis spicatum; 8-A, antennal III; 8-B, cornicle; 8-C, 
lateral view of dorsal abdominal tubercles. 

9-A to 9-D.—Drepanaphis kanzensis; 9-A, caudal view of dorsal abdominal 
tubercle III; 9-B, lateral view of dorsal abdominal tubercles; 9-C, antennal III; 
9-D, cornicle. 


Color: Living material appears whitish and powdery due to the waxy 
flocculent material on the body. Cleared specimens show the following 
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characteristic colorations: dusky to fuscous on antennal I, joints of 
antennae, more or less of antennae beyond IV, head, thorax, all coxae, 
fore femora, base of fore tibiae, borders of wing veins, tubercle ITI, all 
but base of cornicles, large spots on sides of each segment cephalad of 
cornicles, and small areas around some of the dorsal abdominal hairs; 
fore and hind femora and base of tibiae occasionally slightly obfuscated; 
remainder of body and appendages pale. 

Measurements: Body 2.02-2.50; width through eyes .50 to .52; 
antennal III, .82 to .95; IV, .52 to .62; V, .52 to .56; VI, .12 to .13 plus 
.75 to 1.24; rostrum nearly attaining second coxae; rostral IV plus V, 
.10 to .11; hind tibiae 1.1 to 1.2; hind tarsi .12; cornicles .20 to .26; 
tubercle III, .2 to .3. 

Antennal III with 10 to 16 sensoria, of 24 antennae 5 had 10, 3 had 11, 
6 had 12, 6 had 13, 1 had 14, 1 had 15 and 2 had 16 sensoria on antennal 
III. Tubercle III usually the only one present, joined at the base for 
proximal one-half to two-thirds of its length, tubercle II may be present 
and quite conspicuous occasionally. 

Types: Cotypes in the collections of the U. S. National Museum, 
Illinois State Natural History Survey (slide nos. 7616-7617), and in the 
private collection of A. A. Granovsky. 

Collections: This species was relatively scarce and solitary, even 
more so than is usual for species of Drepanaphis. Collected on Acer 
saccharum var. floridanum, Raleigh, N. C., April and May, 1940; 
Hocking Co., Ohio, May 15, 1937; High Springs, Florida, May 1, 1940 
(A. N. Tissot). 


Drepanaphis monelli Davis 
(Fig. 6-A to 6-D) 


Phymatosiphum monelli Davis, Annals Ent. Soc. Amer. 2 (3): 
197, 1909. 

This species may be distinguished by its one large pair of dorsal ab- 
dominal tubercles; dusky spots around the dorsal abdominal hairs; and 
by the absence of dusky borders along the wing veins. 

Alate vivipara: General color of living specimens dark, somewhat 
powdery, tip of abdomen lighter; dark band on dorsum of abdomen be- 
tween cornicles. Cleared specimens show the following characteristic 
colorations: dusky brown to fuscous on head and thorax, antennal I, 
joints of antennae, area around sensoria on antennal VI, edges of fore 
femora, all of hind femora, very basal portion of tibiae, tubercle ITI, all 
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of cornicles, large spots on the sides of each abdominal segment cephalad 
of the cornicles, and small area around most of the dorsal abdominal 
hairs; middle femora may be slightly dusky; rest of body and ap- 
pendages pale. Wings hyaline, veins without dusky borders except at 
very tips, and base of radius. 

Measurements: Body 1.92 to 2.15; width through eyes .54 to .60; 
antennal IIT, .98 to 1.18; IV, .74 to .86; V, .70 to .80; VI, .12 to .15 plus 
1.65 to 1.75; rostrum attaining second coxae, rostral IV plus V; .10 to .11; 
hind tibiae 1.27 to 1.38; hind tarsi .12 to .13; III, .16 to .36. 

Antennal III with 7 to 13 sensoria, of 35 antennae 1 had 7, 1 had 8, 
3 had 9, 6 had 10, 15 had 11, 6 had 12, and 3 had 13 sensoria on antennal 
III; antennal VI with 4 or 5 accessory sensoria around the middle 
sensorium. Tubercle III large and conspicuous, joined at the base; I 
usually absent or inconspicuous; II inconspicuous but may be present 
and quite conspicuous on an occasional specimen; IV, often present 
and larger than II, when II is small. 

Types: In Illinois Natural History Survey Collection, Urbana, IIli- 
nois, and United States National Museum, Washington, D. C. 

Collections: Redescribed from the “type” slide in the U. S. N. M. 
labeled St. Louis, Mo., on Buckeye, June 13, 1906 (Monell), another 
slide in the U.S. N. M. labeled Buckeye, May 15, 1908, St. Louis, Mo.; 
26 specimens collected on Buckeye (Aesculus pavia), Gainesville, 
Florida, May 3, 1941 (Tissot and Smith), and High Springs, Florida, 
April 12, 1940 (Tissot); and 15 specimens collected on Aesculus sp. on 
Grandfather Mt., N. C., July 3, 1941 (Smith). 


Drepanaphis nigricans new species 
(Figs. 3-A to 3-D) 


This species differs from monelli in tubercles I, II, and IV usually being 
more conspicuous; cornicles being relatively shorter and wider at base; 
and in averaging more sensoria on antennal III. From parvus it differs 
in having antennal II and all of cornicles dark and by averaging more 
sensoria on antennal III. 

Color: Living material appears very dark, nearly black, flecked with 
white. Cleared specimens show the following characteristic colorations: 
fuscous on antennal I and II, joints of antennae, area around sensoria on 
antennal VI, head, thorax, coxae, cornicles (distal tip may be lighter), 
dorsal tubercles, large spots on the sides of each abdominal segment 
cephalad of the cornicles, and small areas around some of the dorsal 
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abdominal hairs; hind femora may be slightly dusky; rest of body and 
appendages pale. 

Measurements: Body 1.85 to 2.15; width through eyes .47 to .55; 
antennal IIT, .91 to 1.10; IV, .65 to .95; V, .65 to .92; VI, .i2 to .13 plus 
1.5 to 1.8; rostrum nearly attaining the second coxae, rostral IV plus V, 
10 to .11; hind tibiae 1.15 to 1.4; hind tarsi .11 to .14; cornicles .16 to 
.24; tubercle I, .01 to .07; II, .06 to .08; III, .20 to .28; IV, .04 to .09. 

Antennal III with 15 to 21 sensoria, of 20 antennae 3 had 15, 3 had 16, 
7 had 17, 5 had 18, 1 had 20 and 1 had 21 sensoria on antennal III. 
Tubercle III the largest; I, II, and IV much smaller and usually all about 
the same size, but I may be smaller in some cases. 

Types: Holotype in the United States National Museum; para- 
cotypes and paratypes in the writer’s collection. 

Type locality: Along Parkway Drive in North Carolina. 

Collections: On Acer rubrum, 10 miles south of Busick, N. C., July 2, 
1941, holotype slide (5 specimens) and 11 paracotype slides (62 speci- 
mens); Blowing Rock, N. C., June 12, 1940, 3 paratype slides (9 speci- 
mens) ; Sparta, N. C., June 6, 1941 (2 specimens, not paratypes). 


Drepanaphis parvus new species 
(Figs. 4-A to 4-C) 


This species may be distinguished by its wing veins which are slightly 
obfuscated; tubercles I and II being about equal and distinctly shorter 
than III; femora and all of tibiae being pale. 

Drepanaphis parvus differs from sabrinae Miller in unguis being dis- 
tinctly longer than hind tibiae, and in the relative lengths of the tuber- 
cles. From carolinensis it differs in having the femora and base of 
tibiae lighter colored; in averaging fewer sensoria on antennal III; and 
in having the base of the cornicle relatively wider. 

Alate vivipara: General body color dark brownish, flecked with a 
whitish secretion, legs pale. Cleared specimens show the following 
characteristic colorations; dark brown to fuscous on antennal I and II, 
joints of antennae and area around sensoria on antennal VI, and dorsal 
abdominal tubercles; large spots on the sides of each abdominal segment 
cephalad of the cornicles and small areas around some of the dorsal ab- 
dominal hairs; pale brown on hind femora and basal half of cornicles; 
remaining areas of body and appendages pale. Wing veins slightly 
obfuscated. 

Measurements: Body 2.3 to 2.6; width through eyes .55 to .61; 
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antennal III, .95 to 1.27; IV, .68 to .90; V, .65 to .85; VI, .12 to .15 plus 
1.48 to 1.60; rostral IV plus V, .10 to .12; rostrum attaining second pair 
of coxae; hind tibiae 1.23 to 1.46; hind tarsi .14 to .15; cornicles .23 to 
.28; dorsal tubercle I, .10 to .13; II, .10 to .13; III, .20 to .27; IV, .07 to 
10; V, .03 to .04. 

Antennal III with 8 to 14 sensoria, of 48 antennae 1 had 8, 5 had 9, 
6 had 10, 17 had 11, 15 had 12, 3 had 13, and 1 had 14 sensoria on anten- 
nal III. Antennal VI has 4 accessory sensoria around the middle 
sensorium. Abdominal tubercles I, Il and IV are about equal in length, 
III is about twice as long as I or II; V is often quite distinct in this 
species. 

Types: Holotype in the United States National Museum; para- 
cotypes and paratypes in the writer’s collection. 

Type locality: 10 miles west of Greensboro, N. C. 

Collections: On Acer rubrum, Greensboro, N. C., May 3, 1940, 
holotype slide (3 specimens) and 6 paracotype slides (33 specimens), 
May 28, 1940, 3 paratype slides (8 specimens). Raleigh, N. C., April 
28, 1940, 2 paratype slides (2 specimens), April 30, 1940, 1 paratype 
slide (1 specimen), April 21, 1941, 5 paratype slides (14 specimens), 
May 12, 1941, 2 paratype slides (9 specimens). 


Drepanaphis rubrum new species 


Drepanaphis rubrum differs from carolinensis in having lighter tibiae, 
fore and middle femora and cornicles. From parvus and nigricans, the 
species which rubrum resembles most, rubrum can be separated by the 
characters in the key. Drepanaphis rubrum has been taken on the same 
tree with nigricans but in the field, rubrum can be separated by its gen- 
eral body color being brownish to slightly rusty colored, flecked with a 
white wax-like secretion, with the tip of the abdomen light; whereas 
nigricans is black, or fuscous, flecked with a white wax-like secretion. 

Alate vivipara: General color of living specimens brownish to nearly 
fuscous in some individuals; abdomen caudad of cornicles, head and 
thorax flecked with a white wax-like secretion. Cleared specimens show 
the following characteristic colorations: dark brown to fuscous on 
head, thorax, antennal I (II dark but slightly lighter than I), antennal 
joints and area around sensoria on antennal VI, all coxae, hind femora 
(hind femora often light), proximal two-thirds of cornicles, dorsal ab- 
dominal tubercles, large spots on each segment of the abdomen cephalad 
of the cornicles, and small areas around some of the dorsal abdominal 
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hairs. Fore and middle femora and distal one-third of cornicles may 
occasionally be obfuscated but they are usually pale. The remaining 
areas of the body and appendages light. 

Measurements: Body 1.4 to 1.95; width through eyes .48 to .52; 
antennal ITI, .78 to 1.15; IV, .63 to .93; V, .64 to .92; VI, .12 to .14; 
plus 1.53 to 2.00; rostrum nearly attaining second coxae; rostral IV plus 
V, .09 to .10; hind tibiae 1.10 to 1.41; hind tarsi .12 to .14; dorsal tuber- 
cle I, .09 to .11; II, .05 to .11; III, .12 to .21; IV, .05 to .10; V occa- 
sionally indicated; cornicles .19 to .24. 

Antennal III with 10 to 20 sensoria, of 55 antennae 1 had 10, 4 had 11, 
6 had 12, 2 had 13, 8 had 14, 11 had 15, 7 had 16, 6 had 17, 6 had 18, 
2 had 19 and 2 had 20 sensoria on antennal III; antennal VI with 4 
accessory sensoria around the middle sensorium. 

Tubercles I and II are approximately equal in length, about one-half 
as long as III and only slightly longer than IV; III distinctly joined at 
the base. 

Types: Holotype in the United States National Museum; paraco- 
types and paratypes in the writer’s collection. 

Type locality: On Parkway Drive, near Sparta, N. C. 

Collections: On Acer rubrum, on Parkway Drive near Sparta, N. C., 
June 6, 1941, holotype slide (3 specimens) and 3 paracotype slides (16 
specimens) ; 20 miles east of Asheville, N. C., May 24, 1940, 2 paratype 
slides (6 specimens) ; Little Switzerland, N. C., July 2, 1941, 1 specimen, 
paratype; near Busick, N. C., on Parkway Drive, July 2, 1941, 3 para- 
type slides (7 specimens); Saluda, N. C., May 28, 1940, 1 specimen; 
Pisgah Forest, N. C., May 29, 1940, 4 paratype slides (14 specimens). 

Some of the above slides also contain specimens of nigricans. 


Drepanaphis sabrinae Miller 
(Figs. 1-A to 1-D) 


Drepanaphis sabrinae Miller, Canadian Ent. 69: 111, 1937. 

This species may be distinguished by its pale wing veins; large number 
of accessory sensoria on antennal VI; tubercles II and III being about 
equal in length and usually longer than I; and cornicles being nearly 
cylindrical. 

Alate vivipara: The color of living material is a rather uniform rusty- 
orange color on the body. Cleared specimens show the following char- 
acteristic colorations: Fuscous on thorax, hind femora and base of hind 
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tibiae, dorsal tubercles, most of cornicles, large spots on the sides of each 
abdominal segment cephalad of the cornicles, and small areas around 
some of the dorsal abdominal hairs; slightly dusky to fuscous on anten- 
nae (especially antennal I and II), head, fore and middle legs; rest of 
body and appendages pale. 

Measurements: Body 2.4 to 2.6; width through eyes .55 to .58; 
antennal III, .96 to 1.1; IV, .53 to .62; V, .50 to .59; VI, .13 to .16 plus 
.99 to 1.1; rostrum attaining second coxae; rostral IV plus V, .10 to .12; 
hind tibiae 1.25 to 1.34; hind tarsi .14 to .15; cornicles .27 to .30; dorsal 
tubercle I, .08 to .11; II, .12 to .22; III, .10 to .18; IV, .02 to .06. 

Antennal III with 6 to 13 sensoria on the proximal half; of 25 antennae 
2 had 6, 5 had 7, 2 had 8, 6 had 9, 6 had 10, 2 had 11, 1 had 12 and 1 
had 13 sensoria on antennal III; antennal VI is peculiar in having 5 to 7 
accessory sensoria around the middle sensorium (see figure). Tubercle 
II is often the longest, III is usually about equal in length to IT, IV is the 
shortest and I is usually between III and IV in length; I, II and III are 
usually only slightly joined at the base. In the original description of 
sabrinae, it is stated, “‘Dorsum with large pair of dorsal tubercles on each 
segment I to IV inclusive, those on III united at the base, largest on 
segments III and IV.” The paratype slide which Doctor F. W. Miller 
loaned to the writer has 3 specimens and all 3 specimens have the largest 
tubercles on segments II and III. This is also true on the large series 
of specimens the writer has compared with the paratype slide and con- 
siders to be sabrinae. Wings hyaline, veins without dusky borders. 

Types: In the collection of F. W. Miller. 

Type locality: Amherst, Massachusetts. 

Collections: Redescribed from a large series of specimens which were 
compared with a paratype slide which was loaned to the writer by Dr. 
F. W. Miller. 

Drepanaphis sabrinae was collected on the southern sugar maple 
(Acer saccharum var. floridanum) at Raleigh, Chapel Hill, and Hardee- 
ville, N. C., during April and May. It was usually found on the same 
trees and often on the same leaf with keshenae, carolinensis, and parvus. 
During 1940 and 1941 carolinensis was the most abundant, greatly out- 
numbering all the other species together. Drepanaphis parvus and 
sabrinae were about equal in numbers and keshenae was the most scarce. 

Dr. A. N. Tissot submitted material of sabrinae collected on Acer 
saccharum, Ithaca, N. Y., Sept. 13, 1934 (C. R. Crosby). 
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Drepanaphis spicatum new species — 
(Figs. 8-A to 8-C) 


This species superficially resembles monelli and keshenae in the field 
but usually can be separated on the general appearance of the whitish 
flocculent material which occurs on the body of all three species. In 
keshenae the whole body appears covered with the whitish material; in 
spicatum the dorsum of the thorax and an area between the cornicles is 
bare and dark; in monelli only the dorsum of the abdomen between the 
cornicles is bare and dark. 

Slide mounted material of spicatum differs from monelli in averaging 
more sensoria on antennal III, spicatum usually has 12 to 15 whereas 
monelli usually has 10 to 12; in having proximal two-thirds of hind 
femora light and contrasting with tip of femora, also in having all of 
middle femora and all but upper edge of front femora light. In monelli 
all the femora, especially the fore and hind, are dusky to fuscous. 

Alate vivipara: General color of living material whitish, due to 
powdery material on body; dorsum of thorax and area between cornicles 
bare and dark. Cleared specimens show the following characteristic 
colorations: Fuscous on head and thorax, antennal I and base of IT, 
joints of antennae and area around primary sensoria on VI, upper edge 
of fore femora, distal end of hind femora (base of femora light and con- 
trasting with tip), proximal end of hind tibiae, tubercle III (also II and 
IV when present), all of cornicles, large spots on the sides of each ab- 
dominal segment cephalad of the cornicles and small areas around most 
of the dorsal abdominal hairs; rest of body and appendages pale. Wings 
hyaline, veins without dusky borders except base of radius and tips of 
veins. 

Measurements: Body 1.70 to 2.45; width through eyes .56 to .61; 
antennal III, 1.13 to 1.38; IV, .85 to 1.02; V, .78 to .96; VI, .13 to .15 
plus 1.75 to 1.95; rostrum nearly attaining second coxae, rostral IV plus 
V, .12 to .13; hind tibiae 1.45 to 1.70; hind tarsi .14 to .15; tubercle III, 
17 to .22. 

Antennal III with 10 to 16 sensoria, of 38 antennae 2 had 10, 3 had 11, 
7 had 12, 10 had 13, 9 had 14, 6 had 15 and 1 had 16 sensoria on antennal 
III; antennal VI with 4 accessory sensoria around the middle sensorium. 

Tubercle IiI large and conspicuous, joined at the base; I usually 
absent or inconspicuous; II may be present but small and inconspicuous; 
IV usually subequal to II. 
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Types: Holotype in the United States National Museum; paraco- 
types and paratypes in the writer’s collection. 

Type locality: Mt. Mitchell, N.C. 

Collections: On mountain maple (Acer spicatum) on Mt. Mitchell 
(Camp Alice), July 2, 1941, holotype slide (2 specimens) and 8 para- 
cotype slides (23 specimens) ; Grandfather Mt., July 3, 1941, 1 paratype 
slide (3 specimens); near Buck Creek Gap on Parkway Drive in N. C., 
July 31, 1941, 9 paratype slides (45 specimens). 


NortH CaRo.ina STaTE COLLEGE, 
RaveiacH, N. C. 

















A NEW TURBELLARIAN (RHABDOCOELE) FROM 
BEAUFORT, NORTH CAROLINA, TRIGONOSTOMUM 
PRYTHERCHI,' N. SP. 


By Wiu1aM A. Kepner, F. F. Ferauson, AND MARGARET A. STIREWALT 
PLATE 3 AND THREE TExT FIGURES 


This new rhabdocoele was taken from the mud of the “mullet farm” 
of Piver’s Island, Beaufort, North Carolina, during the summers of 
1938, 1939, and 1940. 

The expenses, incurred in making the study of this form, were met in 
part by grants made by the Virginia Academy of Science and by the 
Research Committee of the University of Virginia. 


Trigonostomum prytherchi new species. 


Specimens 0.75-0.90 mm. long. Cigar-shaped with the larger end 
the anterior one. Cilia numerous and of uniform length. Five or 
more flexible, sensory, cytoplasmic hairs along anterior margin. Pig- 
ment none, except for the black pigment of the two eyes. Rhabdites 
rod-shaped, scattered throughout the epidermis. Two wide paths of 
adenal rhabdites converge to open near the gonopore. Small probos: is 
with special, small rhabdites. Pharynx? doliiform. Enteron dorsal to 
all other viscera. No protonephridia. Single genital atrium and 
gonopore. Two ovaries. Bursa copulatrix armed with a spiral, 
cuticular appendage. Two long, club-shaped vitellaria. An accessory 
gland opening into posterior region of genital atrium. Two conspicuous 
false seminal vesicles. Penis armed with a compound, cuticular stilette. 
Chromosome-number: X = 4, 2X = 8. 


This species is described from many co-types, some of which have 
been sectioned and some of which have been preserved as total mounts. 


1 This species is named after Dr. H. F. Prytherch, Director of the United States 
Bureau of Fisheries Laboratory, Beaufort, North Carolina, who has shown us 
many courtesies, and made helpful suggestions while this and other turbellaria 
were being studied. 

2 The pharyngeal sheath, in the living specimen, appears to open into the 
proboscis-sheath. If this were the case, this animal would have to be assigned 
to Graff’s (1911) genus, Woodsholia lilliei. It would resemble this species more 
nearly than any species of Trigonostomum. 
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A total mount has been deposited in the United States National Museum 
(U. S. N. M. Cat. no. 20593) and others are in the collection of the 
Miller School of Biology (U. Va. no. 819,827-1, 827-2, 827-3, and 827-4). 


This species’ most pronounced characteristic is the proximity of the 
mouths of the pharyngeal sheath and of the proboscis-sheath. 


ANATOMY OF THE SPECIMEN 


The colorless, cigar-shaped animal moves with its wider end directed 
anteriorly (Pl. 3, Fig. 1). In cross sections, the body appears circular, 
there being no flattened region. It is a free-swimming form moving by 
means of a dense coat of short, uniform cilia. The anterior margin bears 
five to ten long, sensory, protoplasmic hairs, that have the power to 
bend ventrally beneath the body (Fig. 1, sh). Many short, club-shaped 

















TEXTFIGURE 1. Reconstructed lateral aspect of specimen. adg, accessory 
gland associated with genital atrium; e, enteron; d, denticles of stalk of bursa 
copulatrix; fsv, false seminal vesicle; ga, genital atrium; gbc, glandular region of 
stalk of bursa copulatrix; 0, ovary; od, mouth of oviduct; p, penis; ph, pharynx; 
pr, proboscis; ps, pharyngeal sheath; pim, protractor muscle of pharynx; ¢, testis; 
v, vitellarium; vd, approximate position of vas deferens, organ not observed. 
X 125. 


rhabdites are scattered throughout the epidermis. Two strands of 
conspicuous adenal rhabdites (Fig. 1, arb) extend anteriorly as they 
bend about the posterior ends of the vitellaria to converge to and open 
in the vicinity of the common gonopore. The epidermis is a low epi- 
thelium. Each of the two eyes present two regions: (1) a black pig- 
ment-cup (Fig. 1, pe), and (2) a highly refractive, lens-like structure 
that projects beyond the margin of the pigment-cup (Fig. 1, el). There 
are three apertures along the mid-ventral line of the body: (1) the 
mouth of the proboscis-sheath, (2) the mouth of the pharyngeal sheath, 
and (3) the common gonopore. 

The proboscis, next to that of Microrhyncius virginianus, is the 
smallest one that we have encountered in the Kalyptorhynchia. At 
times it gives the impression of being but a temporarily introverted 
region of the ventro-anterior surface of body. Sections, however, reveal 
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that it is a small, but definite proboscis, provided with a peculiar mus- 
culature and armed with rhabdites that are smaller and relatively more 
numerous than those of the general epidermis. 

The central nervous system has not been studied. We have observed 
two ventro-lateral nerve-tracts leading from the posterior surface of the 
dorsal ganglia. These two ganglia are connected by a short, stout 
commissure. 

An eye lies upon the anterior, dorsal surface of each ganglion. This 
eye consists of a pigment-cup (Fig. 1, and 2, pc) and a retinula or visual 
cell. We have not determined the number of cells that form the pig- 





























TEXTFIGURE 2. A, lateral aspect of Gyratriz hermaphroditus modified from 
Bresslau (1933). B, lateral aspect of a typical nemertean. C, anterior end of 
Microrhynchus virginianus, from Kepner and Ruebush (1935). D, anterior end of 
Macrorhynchus goettei, from Bresslau (1933). E, transverse section through 
cuticular stilette of penis at level of stin figure 1. a, outer cuticular tube of penis; 
b, inner cuticular tube of penis; c, cuticular appendages of modified bursa copu- 
latrix of A, and of proboscis of B; e, enteron; nc, neural commissure (the unblacked 
portion, in A, shows the extent the commissure must be raised to let the proboscis 
be inverted beneath it); p, penis; pe, eversible portion of proboscis; pm, muscular 
portion of proboscis; ps, proboscis-sheath; rc, rhynchocoele. 


ment-cup. The retinula presents three regions. (1) The rhabdome 
having the shape of a low cone with a rounded apex (Fig. 2, rh). This 
region of the retinula fills the lumen of the pigment-cup. (2) Projecting 
beyond the margin of the pigment-cup, is the somewhat plano-convex 
ellipsoid (Fig. 2, e), which in life appears as a conspicuous, highly refrac- 
tive body. (3) A nucleated region of the retinula extends beyond this 
ventrally. This is the myoid (Fig. 2, my). This nucleus of the myoid 
is perhaps the largest somatic nucleus to be found in the specimen. 

No other organs of special sense have been observed. 

The ‘‘body-wall” with its epidermis and two layers of muscles is 
typical for a rhabdocoele. This “body-wall’’ encloses a pseudocoele. 











246 JOURNAL OF THE MITCHELL SOcIETY [December 


The pseudocoele is occupied, for the most part, by the viscera, there 
being a relatively sparse parenchyma. 

The alimentary canal is typical. A relatively sort, doliiform pharynx 
(Fig. 1, ph) lies at the base of an anteriorly directed proboscis-sheath 
(Fig. 1, and Textfigure 1, ps). The enteron (Fig. 1 and Textfigure 1, e) 
is an extensive sac that sends a diverticulum anteriorly along each side 
of base of the pharynx. The wall of the living enteron bears many more 
or less refractive bodies of variable size causing it to be opaque and 
yellow. It lies dorsal to the other viscera. The latter can only be seen 
in a slightly compressed living specimen and in sectioned specimens. 

No water-filtering apparatus is present—neither flame-cells nor 
protonephridia. 

The specimens are hermaphroditic. We have not determined whether 
they be protogenous or protandrous. 

The male reproductive system includes two oval testes (Fig. 1,and 
Textfigure 1, t) which are quite large. Each is connected with the 
copulatory organ by means of a vas deferens. Each vas deferens ex- 
pands to form a false seminal vesicle (Fig. 1, and Textfigure 1, fsv). 
Within the oval bulb of the penis are two regions. The anterior, larger, 
region bears large cells which we consider to be granular cells (Fig. 1, 
vgc) crowded about the vesicula seminalis (Fig. 1, vs). The vesicula 
granulorum (Fig. 1, vg) occupies the posterior tip of the oval penis-bulb. 
Leading from this posterior tip of the penis-bulb, is a compound, cuticu- 
lar stilette (Fig. 1, st). This is composed to an anterior outer funnel, 
that has had its shorter convex wall folded in upon the longer outer wall 
(Textfigure 2, E, a). The second, cuticular element of the stilette is a 
longer, very slender, funnel bent at right angles at its anterior end. Its 
straight, posterior part (Textfigure 2, E, b) lies within the folded outer 
funnel. 

The female reproductive system includes a pair of oval ovaries (Fig. 1, 
and Textfigure 1, 0) that lie near the middle of the body. We have seen 
the mouth of each oviduct (Textfigure 1, od) but have not been able to 
trace the oviducts to the genital atrium. Two club-shaped vitellaria 
(Fig. 1, and Textfigure 1, v) lie along the margin of the pseudocoele 
beneath the enteron. These yolk-glands extend from the level of the 
posterior end of the pharynx to halfway between the gonopore and the 
posterior end of the body. We have not been able to locate the 


vitelloducts. 
The most conspicuous accessory structure of the female genital system 
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is the bursa copulatrix (Fig. 1, bc). There are three regions to the bursa 
copulatrix: (1) a stalk; (2) a glandular duct (Textfigure 1, gbc); and (3) 
an elongated vesicle that may contain many spermatozoa in various 
conditions of disintegration. The stalk of the bursa copulatrix bears a 
zone of minute, slender, needle-like denticles (Textfigure 1, d) within 
its wall. Anterior to this armed stalk, the bursa copulatrix continues 
as a duct that is lined with glandular cells (Textfigure 1, gbc). The 
lumen of this glandular duct communicates anteriorly with the vesicle 
of the bursa copulatrix. The wall of the vesicle of the bursa copulatrix 


fl. oid-(m). 
crellipsoide(e 
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TEXTFIGURE 3. Series of retinulae and associated pigment from: a, verte- 
brate; b, Geocentrophora steinbécki; c, Klattia virginiensis; d, Macrostoma lon- 
gistyla; e, Trigonostomum prytherchi; and f, Euplanaria (Dugesia) tigrina. 


is fibrous (Fig. 3, vbc). We have found no epithelium associated with 
this vesicle. The anterior, flexed end of the vesicle bears a remarkable, 
cuticular structure, or appendage, which the Germans have designated 
an'“Anhang”’. This appendage (Fig. 1, ap) is a chitinous-like, cuticular 
tube. Its form is that of a spiral, slender, truncated, conical tube with 
its basal region giving off five to seven secondary tubes (Fig. 3, sct). 
Under high magnification, these secondary tubes are seen to bear at their 
free ends what appear to be microscopic sieves. These small tubes, in 
living specimens, seem to lie outside the vesicle of the bursa copulatrix, 
but our sections reveal that they lie within the lumen of the vesicle. The 
unbranched end of the appendage lies outside the wall of the vesicle of 
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the bursa. Its mouth communicates with the pseudocoele. Figure 3 
shows a section that involves the passage of the appendage through the 
wall of the vesicle of the bursa copulatrix. There is thus established a 
passage-way between the lumen of the bursa’s vesicle and the pseudo- 
coele. This passage-way is guarded by sieve-plates that lie at the ends 
of the receiving tubules of the spiral appendage. Spermatozoa, in vari- 
ous stages of disintegration, are frequently found within the vesicle of 
the bursa copulatrix. The histological picture suggests that solutions 
of disintegrated spermatozoa may be screened, by passing through the 
sieves, and delivered as filtered material to the pseudocoele by the mouth 
of the smaller free end of the spiral appendage. We are not in a position 
to defend this suggestion. 

The cuticular appendage must have an important function; for it 
is present in all marine species of the genus, being absent only in a 
single fresh-water one (Graff, 1913, p. 302). In addition to this, we 
have found that the cuticular appendage is formed within a single 
cell. Two cells have been found extending beyond the full-size, func- 
tioning, cuticular appendage. Each of these cells has within its cyto- 
plasm a small, cuticular appendage (Fig. 4, cac). The tip of this cellular 
stalk is enclosed by a fibrous ‘‘tendon” (Fig. 4, te). Thus it is seen 
that, not only is there present a functioning cuticular appendage, but 
there are two other young, cuticular appendages held in reserve as are 
two sets of young, cuticular stilettes held in reserve at the anterior end 
of the non-eversible region of the proboscis of the Nemertea. 


DISCUSSION 


The structure of the eye of 7. prytherchi is of peculiar interest to us. 
Kepner and Taliaferro (1916) described the eye of Prorhynchus applana- 
tus* to be composed of but two cells: (1) an accessory or pigment-cell, 
and (2) aretinula. They further indicated that the visual cell or retinula 
had a refractive, lens-shaped body lying between the rhabdome and the 
nuclear bearing cytoplasm. Kepner and Foshee (1917) called attention 
to the comparison that could be drawn between the retinula of a turbel- 
larian and that of a vertebrate. This comparison was further advanced 
by Kepner and Lawrence (1918) who found rhabdome, ellipsoid, and 
myoid in the retinula of Polycystis goettei.4 Steinbéck (1927), however, 


3 Later determined to be Geocentrophora steinbicki by Porter (1936). 
4 Later determined to be Klattia virginiensis by Kepner, Stirewalt, and Fer- 
guson (1939). 
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takes issue with the above investigators. He has made a study of the 
European Prorhynchidae and finds no ellipsoid present in their retinulae. 
Kepner and Stiff (1932) have, since then, found that the retinula of the 
rhabdocoele, Macrostoma tuba,5 has rhabdome, ellipsoid, and myoid. 
The conspicuous, highly refractive body e, figure 1, as seen in a living 
specimen, led us to expect to find a single retinula in the eye of this 
new species. Sectioned specimens satisfy this expectation; for, as shown 
in figure 2, there is present but a single large retinula with the typical 
three regions of a visual cell. 

Most of the species of Trigonostomum have a tendency to have this 
refractive region of the eye (as seen in living specimens) divided into 
an anterior and into a posterior half (Graff, 1913, p. 302). It will be 
interesting to examine the eyes of these other species to determine if 
there be two retinulae to each eye, and if each of these retinulae has three 
parts to it. 

A comparison between certain anatomical features of 7. prytherchi 
and certain anatomical features of Nemertea has shaped itself in our 
minds. 

The proboscis of Kalyptorhynchia varies in size from a very small, 
insignificant structure, as in Microrhynchus virginianus to a powerful, 
highly specialized organ, as in Macrorhynchus goettei. In the latter 
animal, it may not only be thrown out from the proboscis-sheath, but 
it may be drawn back within itself as an introvert (Textfigure 2, D). 

By way of illustrating the comparison that we have in mind, let us 
examine certain anatomical features of the kalyptorhynchian, Gyratriz. 
We have in this animal a proboscis and proboscis-sheath at the anterior 
end (Textfigure 2, A, p). A pair of ganglia, connected by a transverse 
neural commissure, lies between the pharynx and the proboscis. A 
stalked bursa copulatrix extends dorsally and anteriorly from the pos- 
terior end of the Gyratriz’s body (Textfigure 2, A, bc). If this bursa 
copulatrix were armed with a special, cuticular appendage and two 
accessory ones, as in 7. prytherchi and were to become elongated to 
form an anteriorly directed, muscular strand and carry with it its cuticu- 
lar appendages (the largest of which becoming a tack-like stilette and 
the other two accessory, tack-like stilettes), we should have formed the 
posterior region of a nemertean’s proboscis (Textfigure 2, B, pm). Next, 
let the proboscis of Gyratriz become more and more introverted to pass 


5 Later determined to be Macrostomum bulbostylum by Ferguson (1940). 
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beneath and beyond the neural commissure (Textfigure 2, A, nc) pos- 
teriorly as pe in Textfigure 2, A and B. We should then have the 
anterior eversible part of nemertean’s proboscis. 

The suggestion is thus raised that the eversible region of the 
nemertean’s proboscis is the homologue of the proboscis of a rhabdocoele; 
whereas, the muscular, retractor part of the nemertean’s proboscis is 
the homologue of the bursa copulatrix of a rhabdocoele. No homologue 
has been devised for the rhynchocoele of the nemertean. This may 
represent a region of the pseudocoele of the rhabdocoele. 

If these homologies be valid, they strengthen the evidence that 
Schepotieff (1912) obtained experimentally. He presented seriological 
evidence that the Nemertea are more closely related to the Turbellaria 
than they are to the Annelida. 


MILLER ScHoo.u or Bro.oey, 

UNIVERSITY OF VIRGINIA, 

CHARLOTTESVILLE, VA. 

NORFOLK BRANCH OF WILLIAM AND Mary COLLEGE, 
NORFOLK, VA. 


Fiora MacDonaLp COLLEGE, 
Rep Sprinoas, N. C. 


U. S. Bureau or FisHeries STatTIon, 
Beaurort, N.C. 
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EXPLANATION OF PLATE 3 

Figure 1. Dorsal aspect of a slightly compressed specimen. ap, cuticular append- 
age of bursa copulatrix; arb, path of adenal rhabdites; bc, vesicle of 
stalked bursa copulatrix; e, enteron; el, ellipsoid of eye; fsv, false seminal 
vesicle; 0, ovary; pe, pigment-cup of eye; ph, pharynx; ps, pharyngeal 
sheath; sh, protoplasmic, sensory hair; st, stilette of penis; ¢, testis; v, 
vitellarium; vg, vesicula granulorum; vgc, granular cells; vs, seminal 
vesicle. X 225. 

Figure 2. Axial section of an eye. e, ellipsoid; my, myoid; pc, pigment-cup; 
rh, rhabdome. X 1125. 

Figure 3. Obliquely transverse section of anterior region of vesicle of bursa 
copulatrix. s, spermatozoon; scl, secondary (branch) cuticular tube 
with sieve across its mouth; vbc, fibrous wall of vesicle. > 1125. 

Figure 4. Section involving cellular region of tip of vesicle of bursa copulatrix. 
ca, cuticular appendage; cac, cells each containing an accessory, cuticular 
appendage; te, tendon-like anchoring strand; vbc, vesicle of bursa copula- 
trix. X 1125. 

Figure 5. Meiosis of spermatogenesis. XX 1500. 
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A NEW TURBELLARIAN (ALLOEOCOELE) FROM BEAUFORT, 
NORTH CAROLINA, PLAGIOSTOMUM 
DAHLGRENI N.SP! 


By Wiuuiam A. Kepner, M. A. Strrewatt, AND F. F. Fercuson 


PLATE 4 


This undescribed alloeocoele was taken at low tide from algae about 
the sea-wall; from the mud of the ‘“‘mullet farm”’ of Piver’s Island; and 
from mud in Taylor’s Creek, during the summers of 1938, 1939, and 
1940. It was found in greatest numbers in the “mullet pond.” 

The expenses incurred in collecting were in part met by grants made 
by the Research Committee of the University and by the Research Com- 
mittee of the Virginia Academy of Science. We are also indebted to 
Dr. H. F. Prytherch, Director of the United States Bureau of Fisheries 
Station at Beaufort, for the use of space and equipment in the Station’s 
laboratory. 


Plagiostomum dahlgreni new species. 


Specimen 0.65-0.90 mm. long. Shape, slender spindle with anterior 
end blunter than posterior one. Ciliation uniform. Colorless. Pig- 
ment none, except for black granules that crowd about the retinulae of 
each of the two eyes. Rhabdites short, slender, oval structures uni- 
formly distributed throughout the epidermis. Pharynx variabilis. No 
protonephridia observed. Two ovaries lying by the anterior lateral 
region of the enteron beneath the two club-shaped vitellaria. Ovaries 
become confluent with a peculiar parenchymal stroma posteriorly. A 
simple female genital canal extends from the dorsal posterior limit of 
this stroma to open dorsally into the genital atrium. The stroma con- 
tains indigenous oocytes and exotic (transferred) spermatozoa. Two 
small testes are associated with the ventral posterior margin of the 
stroma. Spermatozoa, each ensheathed in jelly-like substance, crowd 
into a conspicuous vesicula seminalis. No vasa deferentia have been 
observed. Neither a vesicula granulorum nor granular glands have 
been observed. A cylindrical penis, with a conspicuous muscular penis- 
sheath. The penis-sheath armed with seven to nine aciculophores. A 
single gonopore. Chromosome number: n = 3; 2n = 6. 


1 This species is named for Professor Ulric Dahlgren of Princeton for two 
reasons: (1) he trained the senior author as an histologist; (2) he made an im- 
portant observation upon a plagiostomid that has aided the interpretation of some 
of our data. 
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This species is described from numerous co-types, many of which have 
been sectioned and some of which have been preserved as total mounts. 
A series of sections has been deposited in the United States National 
Museum (U.S. N. M. eat. no. 20594) and the others are in the col- 
lection of the Miller School of Biology (U. Va. no. 825-2, 11, and 18, 
and 841-1, and 2). 

This species’ most pronounced diagnostic feature is the penis-sheath 
with its aciculophores. 


ANATOMY OF THE SPECIMEN 


The cigar-shaped body moves with the pointed end of the cigar 
directed posteriorly (Fig. 1). The mid-ventral surface is flattened 
(Fig. 2 and 3). There is a dense coat of short cilia of uniform length. 
Small dermal rhabdites (Fig. 3, rh) occur throughout the epidermis. 
The optical pigment-cups’ black pigment represents the only pigmenta- 
tion. There are only two apertures. These lie in the mid-ventral 
line. The mouth of the shallow pharyngeal sheath (Fig. 2, phs) lies near 
the posterior limit of the anterior 8th of the body. The gonopore 
(Fig. 1, gp) lies near the anterior limit of the posterior 8th of the body. 

The neural equipment consists of a simple central nervous system 
and three organs of special sense. The central nervous system is repre- 
sented by a pair of conspicuous ganglia that are connected mesially by 
a short commissure. A pair of tapering ventro-lateral nerves is given 
off posteriorly from the ganglia. We have not been able to discover 
dorsal and ventral neural commissures, that are typical of alloeocoeles, 
in this species. 

We have found, however, a ventro-median sensory area that is con- 
nected by a nerve tract with the antero-ventral region of the ganglia. 
We have designated this region the sensory pit (Fig. 2, sp). The sensory 
pit’s epithelium is obviously a modified region of the epidermis. Its 
cells differ from those of the general epidermis in that they are lower, 
lack cilia, and bear no rhabdites. Some large unicellular glands have 
their ducts open along the anterior margin of the sensory pit. 

Somewhat embedded in the dorsal region of each ganglion is a simple 
eye. This eye is composed of a pigment-cup that bears a dense mass of 
brownish-black pigment. Within the lumen of the pigment cup lie three 
or more rhabdomes of as many retinulae. The retinulae appear to have 
the structure described for Macrostomum by Kepner and Stiff (1932). 

Two layers of myocytes lie beneath the epidermis. The elements of 
the outer layer are arranged transversely while those of the inner layer 
are disposed longitudinally. The epidermis and muscular layers con- 
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stitute a simple body-wall that encloses a pseudocoele, throughout which 
there is distributed a parenchyma. 

The parenchyma is differentiated in a striking manner. In the an- 
terior, posterior, and dorsal regions, there are found cells of irregular 
contour. These cells constitute a parenchyma that is typical for many 
Turbellaria. A very conspicuous fibrous stroma (Fig. 1 and 3, st) ex- 
tends throughout the ventral mid two-fifths of the pseudocoele. The 
generalized anterior, posterior, and dorsal regions of the parenchyma 
are associated with the ganglia, alimentary canal, and yolk-glands; 
while the stroma, or specialized region, bears the four gonads at its ends. 

The alimentary canal is typical. The pharynx (Fig. 1 and 2, ph) is 
of the type variable, being provided with a shallow sheath (Fig. 2, phs). 
A group of large unicellular glands (salivary glands) (Fig. 2, sg) open 
into the lumen of the pharynx at its posterior ventral margin. This 
pharynx extends dorsally obliquely to open into a sac-shaped enteron 
(Fig. 2 and 3, e) which lies over the parenchymal stroma to near the 
posterior limit of the pseudocoele. Granular and ciliated columnar 
cells constitute the epithelial lining of the enteron. This epithelium 
and a layer of circular and a layer of longitudinal muscles form the 
enteric or intestinal wall. 

The female reproductive system is simpler than that of most Turbel- 
laria. The two ovaries lie one on each side of the enteron near its 
anterior end. These gonads are fused with the stroma of the paren- 
chyma. Oocytes (Fig. 3, oc) are delivered by these gonads into the 
parenchymal stroma, within which they are surrounded by a gelatinous 
layer, which appears to be similar to the “nutritive halo” that Hyman 
(1938, p. 17) found about the “eggs” of Hydrolimax grisea. A female 
gonoduct (Fig. 2, fc) leads from the stroma through the mid-dorsal 
region of the pseudocoele to open into the dorsal region of the genital 
atrium. Two club-shaped vitellaria (Fig. 1 and 3, y), each lying by 
the side of the enteron, extend from near the base of the pharynx to the 
anterior end of the female genital canal. A connection of these vitellaria 
with either the stroma or the female genital canal has not been deter- 
mined. The presence of naked spermatozoa throughout the paren- 
chymal stroma is a conspicuous feature of P. dahigrenit. Sometimes a 
sperm-cell appears to be entering the cytoplasm of an oocyte (Fig. 2, s). 
These spermatozoa are naked and we infer that they are not derived 
from the male genital system of the animal in which they are found. 

The male genital system is composed of two testes and a copulatory 
apparatus. 

Two testes (Fig. 1 and 2, ¢) are connected with the posterior region 
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of the parenchymal stroma into which they send cells that represent 
various phases of spermatogenesis. No vasa deferentia, connecting 
these gonads with the vesicula seminalis, have been observed. There 
is no vesicular granulorum. By the time the spermatozoa reach the 
vesicula seminalis (Fig. 1 and 4, vs) each is supplied with a gelatine-like 
sheath (in fixed and sectioned material). The vesicula seminalis is 
connected with the highly muscular bulb of the penis (Fig. 4, m) within 
which the anterior end of the ductus ejaculatorius (Fig. 4, de) is coiled. 
This duct extends down the axis of the muscular penis-sheath. In one 
case, a slide shows the ductus ejaculatorius elongated and thrown into 
the female canal (Fig. 4, ede). The ductus ejaculatorius may, there- 
fore, function or elongate independently of the penis-sheath. 

The penis-sheath is the most remarkable feature of this form. It is 
highly muscular. The outer and inner layers of circular muscles (Fig. 
4, msp) are very conspicuous. Between the inner circular muscles of 
the penis-sheath and those of the penis-bulb is a very muscular sphincter 
(Fig. 4, sph). Lying within the parenchyma of the penis-sheath are 
from seven to nine series of muscular structures each of which, when 
mature, bears an aciculum or needle-like rod. These structures we have 
designated aciculophores (Fig. 2, aph and 4 aph) (needle- or spine- 
bearers). The aciculophores may work independently of each other. 
Their mode of operation is remarkable. One of them may be extended 
beyond the margin of the penis-sheath (Fig. 2, aph’). A flexible acicu- 
lum (Fig. 2, a) may be thrust out and in from the tip of the protruding 
aciculophore. While the aciculum and aciculophore are thus func- 
tioning, the penis-sheath is being rotated in a manner that suggests 
exploratory movement. Eventually this striking armature is retracted 
and the penis-sheath withdrawn into the genital atrium. The penis 
proper with its ductus ejaculatorius, the penis-sheath, and the aciculo- 
phores with their acicula may, therefore, move independently of each 
other. 

One specimen (825-13) presents a penis in which the various parts 
are breaking down. Specimen 825-12 has no trace of a penis though 
there is a genital atrium of normal size. It, therefore, appears that the 
male copulatory organ may disappear as the animal grows old. 


SPECIAL OBSERVATIONS 


The presence of an anterior sensory pit may be found to be present 
in all plagiostomids. Béhmig (1890, Taf. 13, fig. 10) shows details, in 
Plagiostomum girardi, that resemble the glandular elements of the 
sensory region found by Hyman (1938) in Hydrolimarz grisea and by us 
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in this form. Itis tobe pointed out that the relative positions of glan- 
dular and sensory regions in Hyman’s H. grisea are the reverse of those 
in our P. dahlgreni. 

The absence of a protonephridial system in P. dahlgreni raises the 
interesting suggestion that water-filtering organs are not as well de- 
veloped in marine alloeocoeles as in fresh water ones. Von Graff (1911) 
lists and describes twenty-seven species of this genus. All of these 
species live in salt water except P. lemani. He says of these twenty- 
seven species that ‘‘Der Exkretionsapparat ist nur von P. lemani genauer 
bekannt,” p. 361. It is further significant that another fresh-water 
dwelling plagiostomid, Hydrolimaz grisea, has an extensive excretory 
system, that Hyman (1938) says “bears only a general resemblance to 
that found by Hofsten for Plagiostonum lemani,”’ p. 11. 

The presence of the extensive parenchymal stroma, into which exotie 
sperm and indigenous oocytes migrate, must be emphasized. O. 
Schmidt, 1852, in establishing the genus did not observe this region of 
parenchyma. Later observers have indicated that it was present since 
they describe or depict a region into which male and female sex cells 
migrate. Von Graff (1882, Taf. 18, Fig. 8) shows a region as extensive 
as our stroma into which oocytes have migrated. He shows “reife 
Keimzellen’”’ in each side of the pseudocoele extending up into its anterior 
tip. He also observed what we designate exotic spermatozoa in this 
parenchymal region but he designates them ‘‘Bindegewebskerne”’ (Taf. 
16, Fig. 19 and 20). Béhmig (1890, p. 199) gives a description of the 
parenchyma of P. girardi which resembles that of the parenchymal 
stroma of P. dahlgrent. Hyman has indicated that the parenchyma of 
Hydrolimaz grisea resembles that of P. girardi as described by Béhmig. 
It has occurred to us that Bohmig and Hyman may have overlooked 
less specialized parenchyma lying at the termini of the pseudocoele. 

We make the point that this stroma is a special region of the paren- 
chyma into which the ovaries deliver oocytes, and into which exotic 
spermatozoa find their way. As early as 1878, Jensen depicted an egg 
within its shell lying within a region of Plagiostomum koreni (Jensen’s 
Taf. 5, fig. 3, m) that is comparable to the locality of our parenchymal 
stroma. Zygotes and eggs with shells may be formed, therefore, in 
this stroma. If eggs with shells are formed within this stroma, even 
the vitellaria must then deposit their yolk into this stroma. 

This stroma may supply a nutrient material to the oocytes, for many 
of these sex-cells are surrounded by a halo that is similar to the “non- 
cellular halo presumably of nutritive nature’ (Hyman, 1938, p. 16) of 
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Hydrolimaz grisea. The oocytes appear, therefore, to be supplied with 
nutrient material after they enter the stroma. 

Two features of the genital system stand in great contrast. The 
female genital canal is simple; its wall is weakly constructed and it 
does not stand in direct connection with either oviducts or ovaries. The 
male copulatory organ on the other hand is complex but, with it all, 
lacks a vesicula granulorum. 

We have found masses of spermatozoa, each clothed in a jelly-like 
sheath, within the generalized parenchyma. Specimen, 841-1, displays 
three such masses of gametes lying dorsal to the posterior region of the 
penis to the right and left of the female genital canal. In addition to 
this, there is a fourth mass lying within a cleft in the epidermis. This 
latter small group of spermatozoa protrudes slightly from what appears 
to be a wound in the epidermis. Specimen, 825-12 (B1, 6L), carries a 
similar mass of spermatozoa in the pseudocoele at the level of the cephalig 
ganglia and eyes. These ensheathed spermatozoa resemble those that 
are found in the lumina of the vesicula seminalis and of the ductus 
ejaculatorius. The positions of these masses of gametes also suggest 
that they are exotic spermatozoa. The inference is made, therefore, 
that these spermatozoa have been thrown into the pseudocoele by the 
armed penis of another individual. This inference is supported by the 
observation made by Professor Dahlgren. He observed that the penis 
of one Hydrolimax grisea ruptures the wall of the genital atrium to throw 
ensheathed spermatozoa into the pseudocoele and not into the poorly 
developed female genital canal. Our observations suggest that the 
complex male copulatory organ is not inserted into the genital atrium 
during copulation but wounds a fellow animal, sending sheathed sper- 
matozoa through the wound into the pseudocoele. One is curious as 
to why this species should revert to the peculiar method of transferring 
spermatozoa such as Kepner, Carter, and Hess (1933) have described 
for Stenostomum oesophagium. These transferred (exotic), ensheathed 
spermatozoa appear to lose their jelly-like sheaths by the time they find 
their way into the parenchymal stroma. 

Our species differs most from other species of plagiostomids in that 
it has a poorly developed female genital canal and a highly developed, 
rather complex, male copulatory organ. Despite the relatively com- 
plex character of the ensheathed penis, its mode of transferring sper- 
matozoa to another individual is similar to that of a simple rhabdocoele. 

Plagiostomum dahlgreni resembles most closely Graff’s (1911) Plagi- 
ostomum wilsoni. It lacks the median eye and the ciliated ring at the 
base of the cephalic region that Graff found in his specimens at Woods 
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Hole. It resembles P. wilsonit in having an armed penis-sheath. The 
penis-sheath of Graff’s specimen bore papillae which resemble, in a 
way, the aciculophores of our specimen when partially protruded. The 
bristles, too, of the Woods Hole form resemble the protruded acicula of 
ourform. But the position and number of the bristles of Graff’s species 
are quite different from the acicula of our species. The many bristles 
are numerous and stand at and between the bases of the papillae whereas 
the acicula are borne within the aciculophores—one to each—and are 
sent out from the tips of the aciculophores. The papillae and bristles 
of P. wilsont, therefore, are quite different from the aciculophores and 
acicula of P. dahlgreni. 

The genus, Plagiostomum, is not as clearly set off as it should be. 
The majority of species is defined as having penis-sheaths. For ex- 
ample, Graff (1913) describes twenty-seven species. Thirteen of these 
have penis-sheaths; four of them lack them; while neither the presence 
nor the absence of the penis-sheath is recorded for the remaining ten. 
O. Schmidt (1852) did not mention a penis-sheath for his Vortex Girardi. 
This appears to have been an oversight, for when Graff (1882) estab- 
lished the species P. Girardi, a synonym for Schmidt’s V. Girardi, he 
indicated the presence of a well defined but unarmed penis-sheath 
(Graff, 1882, Taf. 18, fig. 9). The species without penis-sheaths re- 
semble more closely species of Hydrolimaz than they do species of Plagi- 
ostomum that have penis-sheaths. It is suggested that only those species 
which have ensheathed penes should be included in the genus, 
Plagiostomum. 

MILLER ScHOOL oF BIoLocy, 


UNIVERSITY OF VIRGINIA, 
CHARLOTTESVILLE, VA. 


Fiora MacDonaLp COLLEGE, 
Rep Sprinas, N. C. 


NoRFOLK BRANCH OF WILLIAM AND Mary COLLEGE, 
NORFOLK, VA. 


U. S. Bureau or FIsHERIES STATION, 
Beavurort, N. C. 


LITERATURE CITED 


Boéumie, L., 1890, Untersuchungen iiber rhabdocoele Turbellarien. II. Plagio- 
stomina und Cylindrostomina. Zeit. f. wiss. Zool. 61: 167-459. 

Grarr, L. von, 1882, Monographie der Turbellarien. I. Rhabdocoelida. Bear- 
beitet und herausgegeben mit Unterstiitzung der kgl. Akademie d. 
Wiss. zu Berlin. Leipzig. 











260 JOURNAL OF THE MITCHELL SOCIETY [December 


1911, Acoela, Rhabdocoela, und Alloeocoela der vereinigte Staaten von 
Amerika. Zeit. f. wiss. Zool. 99: 1-108. 
1913, Turbellaria. Das Tierreich 36: 1-484. R. Friedlander und Sohn, 
Berlin. 

Horsten, N. von, 1907, Zur Kenntnis der Plagiostomum lemani (Forel and Du 
Plessis). Zool. Studier Tilignade T. Tullberg. 

Hyman, L. H., 1938, North American Rhabdocoela and Alloeocoela. II. Re- 
discovery of Hydrolimazr grisea Haldeman. Amer. Mus. Nov. No. 
1004: 1-19. 

JENSEN, O. F., 1878, Turbellaria ad litora norvegiae occidentalis. Bergens Mus. 
Skrifter, Raekle I, No. 1: 1-97. 

Kepner, WiLuIAM A., JEANETTE S. CARTER, AND MARGARET Hess, 1933, Ob- 
servations upon Stenostomum oesophagium. Biol. Bul. 64: 405-417. 

Kepner, WituiaM A., AnD M. W. Stirr, 1932, Observations upon the American 
representative of Macrostoma tuba. J. Morph. 64: 221-231. 

Scumipt, O., 1852, Neue Rhabdocoelen aus den nordischen und dem adriatischen 
Meere. Sitzungsber. d. Akad. d. Wiss. zu Wien. 9: 490-507. 


EXPLANATION OF PLATE 4 


Fig. 1. Dorsal aspect of a free moving specimen. e, enteron, part of which is 
shown cut away to show ventral organs; gp, gonopore; o, right ovary, 
shown fused with the parenchymatous stroma; p, penis; ph, pharynx; 
st, parenchymal stroma which bears oocytes and alien spermatozoa; 
t, right testis, shown fused with parenchymal stroma; vs, vesicula sem- 
inalis; and y, anterior portion of right vitellarium, with the left one 
removed. X 120. 

Fig. 2. Reconstructed sagittal section. a, aciculum; aph, aph’, aciculophores; 
cg, cephalic ganglia; e, enteron; fc, female genital canal; ga, genital 
atrium; ph, pharynx; phs, pharyngeal sheath; s, spermatozoon about to 
enter an oocyte; sg, salivary, pharyngeal glands; sp, anterior sensory pit; 
st, parenchymal stroma; ¢, right testis; and v, left vitellarium. X 150. 

Fig. 3. Transverse section. e, enteron; oc, oocyte; rh, rhabdites; st, parenchymal 
stroma; and y, vitellarium. XX 330. 

Fig. 4. Camera lucida drawing of longitudinal section of male copulatory organ. 
aph, aciculophore; de, ductus ejaculatorius; fc, female genital canal, 
extended ductus ejaculatorius; ede, lying within it (shown by broken 
lines); ga, genital atrium; m, muscular penis-bulb; msp, muscles of penis- 
sheath; s, spermatozoa in sheaths on way to vesicula seminalis; s’, sperma- 
tocyte; sph, sphincter, that divides penis-bulb from penis; and vs, vesicula 
seminalis. XX 600. 

Fig. §. Transverse section of male copulatory organ. ac, aciculophore; c, cuticu- 
lar ejaculatory duct of penis; nac, nucleus of sheath of aciculophore. 
x 900. 

Fig. 6. A, meiosis in primary spermatocyte; B, secondary spermatocyte dividing. 
xX 1200. 
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SOME OBSERVATIONS ON FRESHWATER ALGAE OF 
FLORIDA* 


By Roy M. WHELDEN 
Puates 5 AND 6 


Information concerning the freshwater algae of Florida is first noted 
in Bailey’s paper published in 1850. He records the occurrence of 83 
algae, nearly all desmids, in the state. Wood (1874) recorded 65 algae, 
mostly desmids, as occurring in Fiorida; all but 19 of these had been 
found earlier by Bailey. Wolle, in 1887, specifically noted 83 algae as 
having been found by him in Florida collections; very few of these had 
been noted by Bailey or Wood, so therefore greatly increased the number 
of algae found in the freshwaters of Florida. Five years later, in his 
second edition on desmids, Wolle recorded the finding of 92 species and 
varieties of desmids in collections from Florida. This increased the 
number of freshwater algae known from this state to 235 species and 
varieties, some of which were not to survive further study. Johnson, 
in 1895, noted 12 algae (desmids) from Florida, bringing the total 
number to 244. The Wests (1897) listed 73 desmids as occurring in 
material they examined: of these seven are described as new species and 
three as new varieties. 

Borge (1909) found 150 species and varieties present in the large 
amount of Florida material he had in his American collections of fresh- 
water algae. Of these only 33 had been previously noted as occurring 
in this region, so the number listed from the state was now increased to 
about 350 species and varieties. Collins (1909) added many species of 
green algae to the Florida lists; Tilden (1910) noted that several species 
of Myxophyceae are found in Florida; and Tiffany (1930) cited many 
species of Bulbochaete and Oedogonium found there. In 1930, Miss 
Brown, studying collections of algae from the southeastern coastal 
plain, found 54 species and varieties in that part of her material which 
came from Florida. Twenty-six of these had not been previously noted 
from Florida. Salisbury, studying collections made in August, De- 


* Contribution from the Laboratories of Cryptogamic Botany and the Farlow 
Herbarium, Harvard University, No. 191. 
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cember, and April, 1932 to 1934, found in them 140 species, varieties 
and forms, of which he noted 61 to be new additions to the algal flora 
of this state. 

The collections on which the present study was made comprise 65 
bottles or cans of material and were made by Mr. E. D. Smith in various 
places in Seminole and Orange Counties during January, March, and 
April, 1939. The material was preserved in most cases by formalin, in 
a few in formal-acetic acid-alcohol killing fluid. Examination has re- 
vealed in the material a total of 217 species and varieties, of which 54 are 

‘yanophyceae, 126 are desmids, and the rest with one exception various 
Chlorophyceae other than desmids. The one exception is the red alga 
Compsopogon coeruleus (Balbis) Mont. which occurred as the dominant 
alga in two of the collections. The following seem worthy of note, most 
of them not having been previously recorded from the region. 


MYXOPHYCEAE. 
While rarely present in any quantity, members of this group of algae 
were rather frequently found. The following are noted; 

Microcystis pulverea (Wood) Forti. A few colonies were found in 
sediment. 

Aphanocapsa pulchra (Kiitz.) Rabenh. Small formless masses 
occurred in two collections. The cells were 3.5—5u in diameter. 

Aphanothece Castagnei (Bréb.) Rabenh. Rather large colonies of 
this plant were found at Wekiwa Springs. The cells measured: 
2.5-3 x 3-Oy. 

Chroococcus turgidus (Kiitz.) Nig. This common alga occurred 
in small numbers rather generally. 

Gomphosphaeria aponina var. cordiformis Wolle. This occurred 
infrequently in a spring and in a collection from a roadside 
ditch. Cell measurements were 6-7.5 x 13-l6xz. 

Coelosphaerium Naegelianum Unger. This occurred abundantly 
in a brook. 

Merismopedia elegans A. Br. This was fairly frequent in the same 
collection. 

M. glauca (Ehrenb.) Nig. While never abundant, this alga was 
found in a brook and at Rainbow Springs. In these two collec- 
tions the cells were 5—-5.5u broad. Other colonies collected near 
Rock Springs were composed of cells quite uniformly 4 broad. 
Borge has recorded this from Florida also. 

M. punctata Meyen. This was found infrequently in a ditch. The 
cells were 3u broad. 
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Stichosiphon regularis Geitler. 

Stichostphon seems to be a genus of very rare occurrence. Ghose 
(1924) described the first species, found in India, naming it 
Chamaesiphon filamentosa. Three years later Gardner (1927) 
described Chamaesiphon Willei, a species he found in material 
from Porto Rico. Geitler (1931) established the genus Sticho- 
siphon to receive these two species which he held to be one, S. 
filamentosus, and described another species, S. regularis, noting 
however that it might be identical with Ghose’s Indian species, 
from which it differed only in its smaller dimensions. In 1935, 
Rao described a third species, S. indica, characterized by having 
hyaline sporangia slightly broader and much longer than those 
of other species and containing a greater number of endospores. 

In the Florida material Stichosiphon was found in abundance 
in all stages of development. The plants occurred most abun- 
dantly on Pithophora filaments and rather less frequently on 
plants of Cladophora and Rhizoclonium. They were 4—5.5y in 
diameter and up to 50u !ong. All collections in which it was 
found were made around Rock Springs. 

It has been my good fortune to have at hand a large collection 
of fresh water algae from India. Among these were several 
gatherings containing an abundance of rather well preserved 
Stichosiphon. One of the collections was marked as Stichosiphon 
indica Rao, the others seem to be S. filamentosus (Ghose) Geitler. 
Examination of all this material and comparison with the Florida 
plants suggests that they are all of a single species whose sporangia 
are constant in diameter but variable in length. The Florida 
material, as well as all others I have examined, agrees well with 
Geitler’s description of Stichosiphon regularis, so it is determined 
as that species. Only after an examination of type material 
would it be possible to determine if this is identical with Sticho- 
siphon filamentosus. Among the specimens, showing abundantly 
all stages from obovate single-celled forms to sporangia contain- 
ing up to 15 endospores there were a few in which nearly empty 
sporangial sheaths remained. Two examples of completely 
empty sporangia were observed. Spore discharge was generally 
from the dissolute sporangial apex; rarely the sporangium seemed 
to break off serially with spore discharge. Fig. 1. 
Chamaesiphon incrustans Grun. This occurred in considerable 
abundance in several places on Lyngbya and other algae. 
Stigonema flecuosum W. & G. S. West. Many specimens were 
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found singly, entangled among other algae. The maximum 
diameter found in any of the plants was 18y. 

Hapalosiphon hibernicus W. & G. 8S. West. This occurred spar- 
ingly. The much branched filaments were 7.5-8.5y in diameter. 

Calothrix (Homoeothrix) juliana (Menegh.) Kirchn. This alga was 
abundant in a collection from a coarse gravel bottom at Rock 
Springs. 

Calothriz Braunii Born. & Flah. This occurred quite commonly 
on various algae. 

C. epiphytica W. & G.S. West. This was found infrequently in one 
collection made at Rock Springs. The maximum diameter of 
the cells at the base of the trichome was 3.5y; of the filament, 5.2. 

Plectonema Wollei Farlow. This alga was found in several collec- 
tions made at various times at Rock Springs and elsewhere. In 
all collections, the filaments were from 35—43u in diameter. It 
was noted that in many cases some of the collections made in the 
same locality contained an abundance of material appearing 
quite identical with the noticeably branched Plectonema. Care- 
ful examination of these latter collections failed to show a single 
case of false-branching. Lacking false-branching the latter were 
determined as Lyngbya magnifica Gardner. (q.v.) 

Tolypothrix tenuis Kiitz. This occurred in one collection. 

Scytonema Arcangelii Born. and Flah. This was abundant locally. 

Nodularia spumigena Mertens. This formed the major part of one 
collection made in the Econlahatchee River. The filaments were 
9-11, in diameter. 

Anabaena was one of the most frequently occurring of all genera 
of blue-green algae, being found in nearly one-third of the col- 
lections. The following species had all the characters essential 
for species determination: A. aequaiis Borge, A. catenula (IXiitz.) 
Born. and Flah., A. flos-aquae (Lyngb.) Bréb., A. oscillaroides 
Bory, A. variabilis Kitz. 

Spirulina filaments were found in several collections. As seems 
the most common occurrence, the filaments were found scattered 
singly among various other algae. The following species were 
found: 

S. laxissima G.8. West. This species was collected east of Osteen. 
The trichomes were 0.8—0.9u in diameter; the spirals were 5.2- 
5.5u diameter and separated about 20u from one another. 

S. major Kiitz. This species occurred in two collections (March 2 
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and March 30) at Wekiwa Springs. The trichomes were (1-) 
1.5-1.7u in diameter, the spirals (2.5—) 4—5y in diameter and up 
to 6u apart. 

S. princeps W. and G.S. West. This species was collected April 23 
from the Withlacootchee River. The trichomes were 4.5—6u in 
diameter, the spirals rather uniformly 12 in diameter and about 
as far apart. It seems worthy of note that a few of the speci- 
mens contained very evident vacuoles: presumably these vacuoles 
are formed by preservatives on certain filaments. Therefore in 
this case they can have no taxonomic value. Fig. 2. 

Oscillatoria. Of this genus the species occurring most frequently 
in Florida is O. princeps Vauch., reported by both Wolle and 
Borge. In the present collections it occurred abundantly from 
almost every locality in which collections were made. Other 
species found were: 

O. amphibia Ag. Solitary filaments occurred infrequently among 
other algae from Rock Springs; also near Osteen. Diameter 
2.5-3y. 

O. Boryana Bory. The spirally twisted solitary trichomes were 
found infrequently among filaments of O. princeps in one col- 
lection. Diameter 6—7uz. 

O. brevis (Kiitz.) Gom., from Wekiwa Springs. Diameter 4—6xz. 

O. chalybea Mertens. Diameter 8-12u. Previously recorded from 
Florida by Wolle. 

O. curviceps Ag. Many single trichomes occurred floating in a 
pool, among other algae. Diameter 14—16xz. 

O. limnetica Lemm. Many long slender trichomes were found 
floating in a ditch. Diameter 1.4-1.7y; cells 5-10yu long. 

O. proboscidia Gom., from Wekiwa Springs. Diameter 12-16xz. 

O. splendida Grev. Diameter 3-4. Borge has recorded this from 
Florida. 

Phormidium inundatum Kiitz. Several specimens were found in 
collections from Wekiwa Springs. 

P. purpurascens (Kiitz.) Gom. Floating in a roadside ditch were 
several specimens of this plant. The filaments occurred in dense 
masses, and were composed of cells 1.5-2y broad and from 1.5- 
2.5u long. 

P. Retzii (Ag.) Gom. Several small dense mats were found; they 
were composed of uniformly straight filaments 7 in diameter, 
with trichomes 6 in diameter and cells 5-7yu long. 











266 





JOURNAL OF THE MITCHELL Society [December 


Lyngbya. The species most commonly found in the present col- 


L. 


L 


lections was L. aestuarii Liebm., previously recorded from Florida 

by Wolle. Other species found were: 

L. aerugineo-coerulea (Kiitz.) Gom. This occurred on wet sand 
and on the edge of a sink hole near Winter Park; and sub- 
merged, at Wekiwa Springs. The diameter of the cells was 
4-7. 

L. epiphytica Hieron. Many slender filaments were found at 

Rainbow Springs, winding tightly around Lyngbya magnifica 

Gardner. Cell diameter 1.5-2uz. 

magnifica Gardner. Filaments which seem to belong to this 

plant were found in great abundance in several places; usually 

Plectonema Wollei Farlow was found at the same locality. The 

only difference distinguishing the two algae seems to be the 

lack of branching in the Lyngbya; in these there was no case 
of branching in any of the large number examined. The 
filaments were 34—46u in diameter, the trichomes 28 to 37u; 
the cells 3-8u long. The very conspicuous sheath varied from 
colorless to deep yellow. It is possible that these are merely 
an unbranched condition of Plectonema. 

major Menegh. This was found in a spring. The filaments 
were 24-30u in diameter, the trichomes 14-17y, with cells 2-4u 
long. The thick sheaths were colorless. 


L. 


_ 


. Mertensiana Menegh. This occurred in a roadside ditch and 


also at Wekiwa Springs. The diameter of the filaments was 
10-17, that of the trichome 7-13xz. 


L. Nordgardhiit Wille. Many filaments were found growing in 


irregularly scattered groups on Rhizoclonium filaments gathered 
at Rainbow Springs. The trichomes were 1.5u in diameter and 
surrounded by a very delicate sheath. 


L. versicolor (Wartm.) Gom. Cell diameter 3z. 
Schizothria lutea Fremy. A few specimens of an alga which appears 


to be this one were found floating among other algae. In these 
specimens the long sparsely branched sheaths were yellowish 
colored, rarely with the inner layers darker than the superficial 
layers. Each sheath contained 2-3 filaments 3.5-5y broad, 
composed of cells up to 12y long. 


HETEROKONTAE. 
Ophiocytium capitatum Wolle. This occurred in a ditch, in small 


numbers. 
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CHLOROPHYCEAE. 
Palmella mucosa Kitz. This was found floating in a pool. 
Gloeocystis ampla Kitz. This was found in small numbers in one 

collection. 

G. gigas (Kiitz.) Lagerh. 

Tetraspora gelatinosa (Vauch.) Desv. 

Microspora stagnorum (Kiitz.) Lagerh. This rather common alga 
appeared in several collections. 

Stigeoclonium subsecundum Kiitz. The plants were found attached 
on rocky sandy bottom near Rock Springs. 

Coleochaete scutata Bréb. This was of rather frequent occurrence 
on various aquatic plants. 

Cladophora crispata (Roth) Kitz. Many specimens were found, 
growing attached, at Rock Springs. 

Cl. KuetzingianaGrun. This species occurred in several collections. 

Rhizoclonium hieroglyphicum (Ag.) Kiitz. This was very abundant, 
with wide variation in dimensions of cells; from 15-38u diameter. 
Previously recorded from Florida by Collins. 

R. crispum Kitz. Cells 20-24u in diameter, 20-30y long, wall 
3u thick. 

Pithophora varia Wille. Many plants were found in good fruiting 
condition in a collection made in May. 

Bulbochaete elatior Pringh. In one collection many plants were 
found fruiting abundantly. 

B. intermedia DeBary. Fruiting plants were found growing on a 
submerged stump under water in a ditch. 

Pediastrum araneosum var. rugulosum (G. 8. West) G. M. Smith. 

Coelastrum cambricum Archer. This was found in a roadside ditch. 

Oocystis elliptica W. West. This was found in the same roadside 
ditch. 

Tetraédron regulare Kiitz. This occurred in small numbers in one 
collection. 

Scenedesmus dimorphus (Turp.) Kitz. Specimens were found fre- 
quently in all collections from the Econlahatchee River. 

Sc. quadricauda (Turp.) Bréb. Specimens occurred in many of the 
collections, particularly in those from shallow water. 

Spirogyra filaments were found in great abundance in many collec- 
tions, but were usually in a sterile condition. The following 
species were found in good fruiting condition: Sp. porticalis 
(Miller) Cleve., Sp. pratensis Trans., Sp. submaxima Trans. 
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DESMIDIACEAE. 126 species or varieties were found in all; most species 
occurring in many collections in considerable abundance. 

Closterium angustatum Kiitz. 

C. gracile Bréb. 

C. incurvum Bréb. 

C. moniliferum (Bory) Ehrenb. This species was extremely com- 
mon in several collections and encountered quite frequently in . 
nearly one-third of them. In all cases the cells were very uni- 
form in size, being 240-260y long and having a maximum diam- 
eter of 40-58y. 

C. parvulum Nig. 

C. pseudodianae Roy. 

C. rostratum Ehrenb. 

Pleurotaenium Ehrenbergii (Bréb.) deBary var. granulatum, var. 
nov. Membrana granulata, granulae irregularite dispersae. 
Long. cell. 350-420u, diam. bas. 26-30u, diam. apic. 19-22y. 
Apical granules 7-8 (3-4 visible in face view). A few cells of 
this variety occurred in one of the collections. Fig. 6. 

Pl. Trabecula var. hirsutum (Bail.) Krieger. This was found 
sparingly in one collection. 

Pl. Trabecula var. rectum (Delp.) W. and G. W. West. This oc- 
curred with the preceding variety. 

Pl. tridentulum var. Borgei Krieger. A few specimens were found 
near Rock Springs. Length 340-365; diameter at base 12-13y; 
diameter isthm. 10-lly. Fig. 3. 








Tetmemorus granulatus (Bréb.) Ralfs. 

Tetmemorus laevis (Kiitz.) Ralfs. 

Euastrum abruptum var. minor W. and G. 8. West; E. bidentatum 
Nag.; E. crassum (Bréb.) Kiitz.; E. denticulatum (Kirchn.) Gay.; 
E. evolutum var. Glaziovii (Bérges.) W. and G. S. West; £. 
gemmatum Bréb.; E. insulare (Wittr.) Roy.; E. pulchellum Bréb. 
With the exception of Euastrum crassum, all the species listed 
were found infrequently. Huastrum crassum occurred in large 
numbers in one collection. 

Cosmarium bireme var. barbadense G. S. West. The minute cells 
were 8u long, 8-8.8u broad, and 4.5-5.5 thick. Fig. 5. 

C. Blyttit Wille. 

C. Cucurbita Bréb. 

C. Hammeri Reinsch. 

C. humile (Gay) Nordst. 
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. impressulum Elfv. 

. margaritatum (Lund.) Roy «& Bliss. 

. Meneghinii Bréb. 

. nitidulum DeNot. 

pachydermum Lund. 

pseudobroomiit Wolle. 

. pseudoprotuberans Kirchn. 

. pseudopyramidatum Lund. 

. punctulatum Bréb. 

. subtumidum Nordst. 

The many species of this genus, inciuding those listed above, were 
found singly, scattered among other algae, and were usually present 
in some quantity, but in no case abundantly. 


ARQARRARAARA 


Species of Micrasterias were frequently found in many of the collections. 
The following are noted: 

M. arcuata var. robusta Borge. 

M. Crux—melitensis (Ehrenb.) Hass. 

M. floridensis Salisbury f. spinosa. The few specimens found 
differed from that figured by Salisbury in having two prominent 
usually curved teeth on the lateral margins of the polar lobe 
and two pairs of slightly smaller teeth on the adjoining margin 
of the lateral lobe. Fig. 8. 

M. mahabuleshwarensis var. serrulata (Wolle) G. M. Smith. 

M. pinnatifida (Kiitz.) Ralfs. This desmid occurred in abundance 
rather generally. It was particularly interesting because of the 
numerous variations which it showed. The greater part of the 
specimens were 40-50y long and 60—-70u broad. Many smaller 
specimens were seen, some being only 28-33y long and 35-40u 
broad. The smaller specimens were very uniform in appearance. 
The larger ones were far from uniform, exhibiting great variation 
in the branching of the ends of the basal lobes and in the occur- 
rence of accessory teeth on the margins of these basal lobes. 
Similar variations have been noticed occasionally by others: 
Johnson (1894) in particular has specifically noted that abnormal 
forms occur more frequently in larger forms of Micrasterias 
radiata. A few of the many variations observed are shown in 
Fig. 7. 

M. radiosa Ralfs. 
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Arthrodesmus quadridens Wood. This was found infrequently in 
one collection. 

Staurastrum alternans Bréb. 

S. ankyroides Wolle. 

S. Arctiscon (Ehrenb.) Lund. 

S. Arctiscon var. glabrum W. and G. 8. West. 

S. cuspidatum Bréb. 

S. grallatorium var. quadratum Irénée-Marie. 

S. iotanum Wolle. 

S. muticum Bréb. 

. paradoxum var. parvum W. West. 

S. tetracerum Ralfs. 

S. pentacerum var. tetracerum (Wolle) G. M. Smith; with zygospore. 
The spherical zygospores are about 35u in diameter, and bear 
several straight to slightly curved simple spines about 20 long. 
Fig. 4. 


CHARALES. 

Chara fragilis Desvaux. This occurred in fruiting condition in one 
collection. Fragments and sterile plants of this genus and of 
Nitella were very frequently found. 
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EXPLANATION OF PLATES 5 AND 6 


Figure 1. Stichosiphon regularis Geitler. 

Figure 2. Spirulina princeps W. and G. 8. West. 

Figure 3. Pleurotaenium tridendulum var. Borgei Krieger. 

Figure 4. Staurastrum pentacerum var. tetracerum (Wolle) G. M. Smith. Zygos- 
pore. 

Figure 5. Cosmarium bireme var. barbadense G. 8. West. 

Figure 6. Pleurotaenium Ehrenbergit (Breb.) DeBary var. granulatum var. nov. 

Figure 7. Micrasterias pinnatifida (Kitz) Ralfs. 

Figure 8. Micrasterias floridensis Salisbury f. spinosa. 
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POLYDORA, A PEST IN SOUTH CAROLINA OYSTERS 
By G. Roperr Lunz, Jr. 
Two Text Figures 


In 1935, South Carolina oysterman first called my attention to ir- 
regular-shaped, dark brown blisters on the inner surface of the shell of 
oysters. One oysterman in particular stated that the presence of these 
blisters in increasing numbers was seriously damaging his business by 
‘ausing the yield of oyster meats secured from raw oysters to be con- 
siderably fowered. 

With this incentive, a study was begun of mud blisters in oysters 
along the South Atlantic Coast and particularly in South Carolina. 
This paper is the result of that study.* 

As in most investigations of this sort, the author owes a debt of grati- 
tude to many for active assistance, criticism, and suggestions. First, 
I want to express my appreciation to the South Carolina Academy of 
Science for awarding me the research grant of the American Association 
for the Advancement of Science which has helped cover expenses during 
the past year. Most sincere thanks are expressed to Dr. Olga Hartman 
of the Allan Hancock Foundation for her work in identifying the or- 
ganism which causes the mud blister. Finally my indebtedness is 
gladly acknowledged to the many others who have assisted in one way 
or another. Foremost among these are: my colleagues at The Charles- 
ton Museum; Dr. J. C. Medecof of the Fisheries Research Board of 
Canada; Dr. Paul 8. Galtsoff of the U.S. Fish and Wild Life Service; 
Dr. Waldo L. Schmitt of the U. S. National Museum; the officials of 
the Shelmore Oyster Products Company; and the officials of the L. P. 
Maggioni Company. 


MUD BLISTERS 
That oysters have long been infested with mud blisters has been shown 
(Lunz, 1940) by their presence in oyster shells collected from an Indian 
village site known to have been occupied prior to 1500 A.D. Recently 
* This paper received the Jefferson Award for the best paper presented at the 
meeting of the South Carolina Academy of Science in April, 1941.—Ed. 
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sa: >~'es taken from shell deposits suspected of belonging to the Pleisto- 
cene era also showed heavy infestation of mud blisters. 





Figure 1. Mud blisters in upper valve of an oyster 
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Figure 2. Diagrammatic section through shell and mud blister. 


Mud blisters appear as brown, irregular, flattened bumps on the inner 
surface of the shell of oysters. The actual appearance of a mud blister 
can best be described by the use of an illustration. Examine the photo- 
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graph given as Figure 1. Here are several mud blisters lying along the 
edge of the upper valve of an oyster. Note the irregular shapes of the 
mud blisters. The two blisters on the extreme right of the picture over- 
lap on their inner ends. These two blisters are about typical in shape 
and size. Figure 2, a diagrammatic drawing, shows the structure of the 
blister. A thin layer of nacre overlies the entire blister. Beneath 
this nacreous layer is a thin brown chitinous layer which is apparently 
secreted by the oyster before the nacre is laid down. Under this chitin 
or chitinous-like layer is a daub of mud within which lies the causative 
organism, Polydora ciliata. Mud blisters almost invariably continue 
to the outer edge of the oyster and communicate with the outside. 
The blister on the extreme right of Figure 1 has the nacreous layer 
crushed in over that part of the blister leading to the outer edge of the 
shell of the oyster and shows distinctly the double canal through which 
the worm communicates with the outside environment. 

The manner in which a mud blister is formed within the shell of an 
osyter is discussed in detail by Whitelegge (1890) for Australian oysters 
and to some extent by Kavanagh (1940) for Japanese oysters in 
Louisiana waters. Apparently from these reports and from observa- 
tions, the worm simply swims into the oyster when the valves are open 
for feeding and then secures a favorable position in the shell. Within 
a very short time (about an hour, according to Whitelegge, 1890, p. 45) 
the worm has collected a blob of mud around itself. The oyster immedi- 
ately begins to secrete the chitin-like layer over this irritating mass and 
rapidly (some observations would indicate within a twenty-four hour 
period) the mud and the worm are covered over. Ata somewhat slower 
rate the mud and the chitinous layer are covered with nacre. The worm 
meanwhile has constructed the two canals to the outside. These canals 
always have been found present in mud blisters in which living worms 
are found. In innumerable cases the canals have all the appearances 
of being cut or etched into the nacreous layer of the oyster on which 
the mud blister is formed. Lankester (1868) has suggested that Poly- 
dora can secrete a powerful acid which would of course account for the 
formation of the canals. 


The causative organism of the mud blister has been identified by 
Dr. Olga Hartman as Polydora ciliata Johnston. This organism is an 
annelid worm belonging to the order Polychaete and the family 
Spionidae. The worm is cylindrical, about one-half inch long, consists 
of some 40 segments, is yellowish or flesh-colored with a red line down 
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the middle. There are no tentacles or palps but the anterior end bears 
a pair of long peristomial cirri. The parapodia are small. The fifth 
segment of Polydora is characteristic, being longer than the others 
and bearing peculiar setae, obtuse and curved like an italic f. 


EFFECT OF MUD BLISTERS ON OYSTERS 


Since Polydora is confined within the mud blister and does not come 
into contact with the actual meat of the oyster, it would be natural 
to expect that the effects of infestation by the worm on an oyster would 
be less severe than in the case of an active inter- or intracellular parasite. 
In fact, Polydora should not be considered as a parasite in oysters except 
in the general way that it lives with an oyster, incurring advantage 
from the protection of the oyster shell without compensation to the 
oyster. Polydora exerts no toxic effect on the oyster and of course does 
not subsist on the tissue of the oyster. As has been shown, the worm 
is entirely walled out from the oyster meat and infestation by Polydora 
in no way renders the oyster unfit for food. 

The primary effect of mud blisters on oysters is that these mud blisters 
(i.e., the worm which causes them) upsets the normal life of the oyster 
by restricting its living space and forcing the oyster to devote consider- 
able of its energy in shell building which otherwise would be unnecessary. 
Commercially, infested oysters are not as readily salable because of their 
unpleasant appearance (see Lunz, 1940). 

In addition to these personally observed undesirable effects, White- 
legge (1890) reports the death of oysters in Newcastle, Australia, from 
mud blisters. Lebour (1906) reports Polydora ciliata as a “real evil’ 
in mussels in England. Roughley (1925) calls Polydora “the greatest 
enemy of the oyster” on the coast of New South Wales. Further, as 
shown in the introduction, at least one South Carolina oysterman 
believed that the presence of mud blisters caused him considerable loss. 

In the five year period during which these pests have been under 
observation in South Carolina and other southern states, no high mor- 
tality has been found on oyster beds which could be attributed to the 
activities of Polydora. Although Polydora is a pest and could be cca- 
sidered as a “real evil,’’ certainly it has not yet become the greatest pest 
of oysters along the South Atlantic Seaboard. 

The belief of the oysterman that the yield in oyster meats is lowered by 
the infestation of Polydora has been investigated. A random sample of 
a standard bushel of shell was taken from the shell piles of an oyster 
canning factory in Charleston County, South Carolina. Samples were 
obtainable over a ten year period with the exception of afew years. The 


ee ap norms. 





SS 











1941] POLYDORA 277 


shells were examined and the presence or absence of mud blisters was 
noted. Also the yield of oyster meats per bushel of oysters for this same 
factory for the same years was obtained from the South Carolina State 
Board of Fisheries. Table 1 gives these data. 

Table 1 certainly does not show any marked correlation between the 
percentage of mud blisters present and the yield of oyster meats per 
bushel. However, since there are so many factors involved in the yield 
of oyster meats per bushel as determined by an oyster factory (see Lunz, 
1938, p. 105-110), the data presented in Table 1 should not be used to 
conclude that mud blisters have no effects on yield. 


TABLE 1 
Percentage of mud blisters per bushel of shell compared with ounces of oyster meats 
yielded per bushel of oysters 








OYSTER SEASON | PERCENTAGE OF MUD BLISTERS YIELD IN OZ. PER BUSHEL 
censnagitiaauldiiaemins 
1930-31 | 21.39 35.76 
1932-33 23.99 37.76 
1934-35 29.48 32.40 
1935-36 | 28.48 35.57 
1936-37 30.00 | 35.95 
1937-38 | 29.92 32.61 


1939-40 15.09 36.33 





From observations made on approximately 9,000 oysters opened 
and examined in connection with this investigation, the general con- 
clusion is that many of the oysters are in a poor and watery condition 
when they are heavily infested with mud blisters. Many methods 
were tried to arrive at some mathematical expression which would 
indicate the poorness or fatness of oysters so that the effects of mud 
blisters on the condition of oysters could be stated concisely and defi- 
nitely. No method has been found which is perfectly satisfactory. 

However, Dr. J. C. Medcof of the Fisheries Research Board of Canada 
kindly suggested a method of determining the condition of fitness of 
oysters. Just recently (August 1941) Medcof and Needler have pub- 
lished a paper on “The Influence of Temperature and Salinity on the 
Condition of Oysters (Ostrea virginica)’’ in the Journal of the Fisheries 
Research Board of Canada, and on page 253 they give the formula for 
determining the fitness of oysters. This formula is given thus: 


Dry weight of the oyster meat in grams 
Volume of the space between the valves in millilitres 





1000 X 
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Computations by this method give an abstract figure which can be 
used for comparisons in different localities. 

In all, 67 oysters were analyzed by the Medcof method. The result 
of these analyses shows that oysters without mud blisters or with only 
one blister are 14% more fit than those with two or more blisters. Be- 
fore this percentage can be accepted as invariably correct, further work 
must be done. Nevertheless, from analyses so far made, the indications 
are that infestation of oysters by Polydora causes a loss of weight in 
oysters. 


DISTRIBUTION 


According to Dr. Olga Hartman, Polydora ciliata is practically 
universally distributed. As for infestation of oysters by Polydora, 
Whitelegge (1890), Lebour (1906), Roughley (1925), and others have 
reported infestation in oysters or closely allied Mollusca in other coun- 
tries. Polydora ciliata apparently was not reported as a pest in oysters 
in the United States until the author reported them in a preliminary 
paper to this study published in October 1940. However, mud blisters 
(without the causative worm having been identified) had been discussed 
at some length by the author in a report published in January 1938, 
and in October 1938 Dr. A. 8S. Pearse noted the occurrence of an uni- 
dentified Polydora in two oysters in the Apalachicola region of Florida. 
Now I have evidence or have reports of infestation throughout the entire 
range of Ostrea virginica in North America. I have specimens of in- 
fested oysters from Prince Edward Island, Canada, the northern limit 
of the range of the eastern oyster, and I have reports of infested oysters 
in Texas. In addition, either specimens or reports (mainly correspond- 
ence) exist of infested oysters for Long Island Sound, Chesapeake Bay, 
North Carolina, South Carolina, Georgia, Florida, and Louisiana. 

Samples of oysters have been taken practically throughout the length 
of the oyster-producing areas of South Carolina. Oysters were found 
to be infested with mud blisters from one end of the coast to the other. 

In the Santee River area, from McClellanville northward, oysters 
were examined in 18 places. A total of 1335 oysters were opened and 
examined, and of this number 80.03% were infested with mud blisters. 
In this area the water is muddy, the bottom is soft and, in all but four 
of the places where examinations were made, the oysters were tonged 
from below low water mark. Here the salinity of the water is usually 
low (for South Carolina), ranging from 5 to 20 parts per thousand. For 
a fuller account of salinity for coastal South Carolina north of Charles- 
ton see Lunz (1938). 
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In the Bulls Bay section 532 oysters were examined in 4 different 
places. Infestation by Polydora here was found to be 64.69%. In 
general, the bottom was soft and most often muddy. All oysters were 
collected above low water mark. The salinity usually ranges from 
14 to 32 parts per thousand. 

In the Bullyard Sound area, lying about half-way between Charleston 
and the Santee River, oysters grow largely above low water mark and in 
thick clusters. Here the percentage of infestation, as determined by 
the examination of 114 oysters gathered at 3 different places, was only 
16.19%. The salinity of the water in this section ranges from 32 to 33 
parts per thousand. 

Three localities were examined in the vicinity of Charleston. Here 
the oysters were collected above low water mark on bottom that was not 
hard but which was considerably less muddy than in the Santee River 
area. In all, 387 oysters were examined and the infestation by Polydora 
was found to be 36.38%. Salinity in this area varies from 25 to 33 parts 
per thousand. 

From one sample of 15 oysters taken from the wharf of an oyster can- 
ning factory at Yonges Island, South Carolina, the percentage of in- 
fested oysters for that area would be 33.33%. However, the sample 
is small and may not be truly indicative of that area. By their ap- 
pearance these oysters were all taken above low water mark. The area 
would in general correspond to the Bullyard Sound area both in condi- 
tion of bottom and in range of salinity. 

A sample of commercial oysters bought from an oysterman who 
collects his oysters in the creeks of Edisto Island, showed that out of 
87 oysters examined the infestation was 76.48%. With few excep- 
tions these oysters had the appearance of having been collected below 
low water mark. In most of the creeks in the vicinity of Edisto Island 
the salinity ranges from 18 to 32 parts per thousand. 

One lot of 167 oysters was examined at a raw shuck oyster plant near 
Beaufort. The oysters were said to have been gathered in the Coosaw 
River. These oysters showed a 42.57% infestation. The oysters were 
all large and single and quite evidently had been taken off firm bottom 
but below low water mark. The salinity for this area varies from 
25 to 32 parts per thousand. 


COMPARATIVE PERCENTAGE OF INFESTATION 


In addition to the oysters opened and examined as mentioned above, 
representative samples of oyster shells were taken from shell piles of 
various oyster factories. A standard bushel of shell was examined in 
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each case and the percentage of infestation determined from the presence 
or absence of mud blisters in the individual valves. The percentages 
obtained by examining complete oysters of two valves are not directly 
comparable with percentages obtained from examining the shells at the 
canning factories where only one valve entered into the count. In the 
samples from the factories the lower valves of the oysters were in pre- 
ponderance. However, the percentages obtained from the factories 
are perfectly comparable among themselves and the increase or decrease 
in the percentage of infestation for different years can be determined 
from these counts. Table 2 gives the percentage of infestation for the 


TABLE 2 
Percentage of infestation of oyster shells at different oyster canning factories 





| PERCENTAGE OF INFESTATION 
FACTORY AREA ———————— ———— 





. 1936-37 | 1937-38 | 1939-40 
1 | Santee River to Charleston 25.81 | 30.00 | 29.92 | 15.09 
2 Charleston to St. Helena Sd. — | 17.65 _ 14.60 
3 St. Helena Sd. to Port Royal Sound — 28.58 — | 20.64 
4 St. Helena Sd. to south of Broad — | 34.62 — — 
River | 
5 | May River and Calibogue Sd. — | 34.00 | 26.48 | 27.38 
6 | Northeast Georgia, southwest of _ 31.36 — | 28.52 
Savannah 
7 Vicinity of Mayport and of Amelia — —_— _— 34.50 


City, Fla. 


* Average of four years from 1930 to 1936. 


different regions as determined from the examination of the shell piles 
of the different factories. 
DISCUSSION 

An examination of the data given under distribution above and field 
notes made when samples of oysters were taken to determine the per- 
centage of infestation in South Carolina show that Polydora was present 
in 49.97% of the oysters growing above low water mark and in 85.86% 
of the oysters growing below low water mark. 

In South Carolina, although not universally so, in most cases where 
oysters are found growing to any appreciable depth below low water 
mark, the salinity is low. There are not enough data to separate the 
effects of low or high salinity from the effects of depths at which oysters 
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grow. Generally speaking, however, Polydora is more prevalent in 
waters of low salinity. 

Further examination of data presented and field notes indicate that 
on firm or hard bottom above low water mark 20.90% of the oysters 
were infested with Polydora. On muddy or soft bottom above low 
water mark the infestation was 51.93%.* 

Additional observations made recently in Duval County, Fla., sub- 
stantiate fully this claim that Polydora is more prevalent on soft and 
muddy bottom. 

The fact that mud blisters are more common in oysters growing below 
low water mark makes Polydora a more serious pest in South Carolina 
waters. Here the better grades of oysters cannot be grown above low 
water mark (a few isolated cases excepted) because of the enormous 
set of young oysters yearly. Production of large, select, single oysters 
for the half-shell retail trade must be almost entirely confined to areas 
below low water mark where, unfortunately, the worms causing mud 
blisters are more numerous. The presence of mud blisters in an oyster 
takes it out of the better class of select, single oysters. Thus exists a 
vicious circle. 

The evidence presented from analyses by the Medcof method of 
determining the condition of fitness of oysters, although admittedly not 
as complete as it could be, is important. Any loss of weight in oyster 
meats is extremely important to an oyster canning factory when it is 
realized that a single oyster canning factory in South Carolina will 
use 150,000 to 200,000 bushels of oysters in a season and secure a yield 
of from 5,000,000 to 7,000,000 ounces of oyster meats. 

The investigation has one cheerful side. The percentage of infesta- 
tion of oysters by Polydora does not seem to be increasing. Oysters 
taken from an Indian mound in South Carolina, known to have been 
constructed prior to 1500 A.D., show a 21.90% infestation. Oysters 
from a stratum near the mouth of the St. Johns River, Fla., suspected of 
being Pleistocene, showed a 54% infestation. The 23.45% infestation 
for the 1939-40 season (average of last column, Table 2) is practically 


* The apparent discrepancies in the total of the percentages given in the 
paragraphs above are due to the fact that the percentages were obtained from 
different data. Many of the observations made in 1936 show only that the oysters 
were gathered below or above low water mark and no notes were made at the 
time on the condition of the bottom. Thus, in calculating the percentages for 
infestation on soft or muddy bottom, for example, many observations which 
entered into the percentages obtained for oysters growing above the low water 
mark could not be used. 
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the same as that found in oysters taken from the Indian mound and 
lower than the percentage of infestation in the shells from the St. Johns 
River stratum. Thus it would seem that Polydora ciliata has reached 
its level of normal abundance in South Carolina waters. Sufficient data 
are not available to determine whether or not the percentage of infesta- 
tion in Florida waters has increased or decreased in recent years, but now 
the infestation is about 19% lower than that found in the so-classified 
Pleistocene stratum. 


CONCLUSIONS 


From the observations made and the data given in this report, the 
following conclusions can be made: 

(1) The average percentage of infestation of oysters by Polydora is 
high in South Carolina, being about 40%. 

(2) The number of oysters infested by Polydora is not increasing in 
South Carolina. 

(3) Infested oysters appear to be poorer than uninfested oysters, 
but the loss in weight can not be determined from the examination of 
canning factory yields. The application of Medcof’s method of de- 
termining fitness in oysters tends to substantiate the observation that 
infested oysters are poorer. 

(4) Polydora is more prevalent below low water mark, on soft bottom, 
and in areas of low salinity. 

(5) The better grade, select oysters for the half-shell trade will be 
hard to produce as long as a high percentage of infestation by Poly- 
dora exists. 


CHARLESTON Museum, 
CHARLESTON, S. C. 
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A NEW GEOMETRICAL INTERPRETATION OF 
EINSTEIN’S SPECIAL RELATIVITY THEORY 


By ARCHIBALD HENDERSON 


PLATE 7 


The foundation of the Special Relativity Theory was laid by Albert 
Einstein in 1905 in his classic paper, “On the electro-dynamics of 
moving bodies.’ In the derivation of the famous formulas for Special 
Relativity, Einstein had been anticipated eighteen years by W. Voigt, 
who introduced the concept of “local time” in a mobile system and 
thereby established the validity of the wave-equation 
so — = S% =0 
eC F 
in the mobile system.” 

In several fundamental papers in the field of electromagnetism, H. A. 
Lorentz independently arrived at the same transformation, and thereby 
established the physical equivalence of the moving and the stationary 
systems, with rectilinear motion and constant relative velocity.’ In 
1909 Lorentz stated that Voigt’s paper, above cited, had hitherto 
escaped his attention; and makes the following specific acknowledg- 
ment: “The idea of the transformation might therefore have been bor- 
rowed from Voigt, and the proof that it does not alter the form of the 
equations for the free ether is contained in his paper.’ 

Lorentz was attached to the classic, pre-relativistic concepts, in that 


1 Annalen der Physik, vol. XVII, p. 891. 

2 W. Voigt: ‘‘Ueber das Doppler’sche Princip.’”’ Géttinger Nachrichten, 1887, 
p. 41. 

3H. A. Lorentz: ‘‘La théorie éléctromagnetique de Maxwell et son application 
aux corps mouvants,’’ Arch. Néerl. 25 (1892), p. 363; ‘“‘Versuch einer Theorie der 
elektrischen und magnetischen Erscheinungen in Bewegten Kérpern’’ (Leyden, 
1895) ; ‘Electromagnetic phenomena in a system moving with any velocity smaller 
than that of light,’’ Proc. Amsterdam Acad. VI (1904), p. 809. 

‘“The Theory of Electrons’’ (Leipzig: Teubner, 1909), p. 198. This book 
embodies the substance of a series of lectures delivered at Columbia University 
in 1906. 
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he employed a privileged system, namely one “fixed in the ether.” 
Einstein began by denying the existence of any privileged system in 
space and interpreted the two systems involved as having perfect 
reciprocity. In view of this essential character of reciprocity, this first 
special theory of relativity might more fittingly have been termed the 
theory of correlativity. In the sequel the transformation for two 
inertial systems, namely moving rectilinearly with uniform relative 
velocity, will be denominated the Voigt-Lorentz transformation. Ein- 
stein treated these equations as linear transformations in pseudo- 
Euclidean space-time, adjusting the time and space co-ordinates in 
such a manner as to establish the invariance of light velocity. 

The following form of the Voigt-Lorentz transformation is sufficiently 
general for illustrative purposes: 


Il 
~ 
x 
Il 
x 


t=a(r’—v), y=y’ ’ t=a(v -")..a) 


a = (1 —0'/c*)-” 


where v is any real constant less than c, the velocity of light (186,000 
miles per second, approximately). 
It is easy to show that 


72 2 


2,/2 2 2 
— 2" —y" —2 = 8, 


cf —-x —-y-—2v=c 
let us say; and in the infinitesimal region, because of the linearity of 
the equations 
edt — dx’ — dy — dz = ¢ dt” — dx” — dy” — dz” = ds’... .(2) 


The term “interval’’, or “separation” (we shall use the former, here) 
is employed for the invariant 





ds = Ved —dxz?—dy?—d2 or VWdzx*?+dy?+ dz — edt. .(3) 


When time is not involved, it is clear from the secoud form of (3) that 
the interval reduces to the distance, except for an extraneous factor. 
In the treatment which follows, equations (1), omitting y = y’, z = 2’, 
are employed. 

Since the appearance of Einstein’s paper of 1905, cited above, efforts 
have been made to arrive at geometrical interpretations of the Voigt- 
Lorentz transformation. An enlarged conception, but no real simpli- 
fication, was effected by Poincaré who in 1906, in a treatment of the 
dynamics of the electron and the subject of universal gravitation, in- 
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terpreted the Voigt-Lorentz transformation as a rotation in space 
through an imaginary angle.” A year later Minkowski put forward 
the same interpretation; but in subsequent papers he advanced his 
ingenious and fruitful conception of world-lines and the light-cone. The 
case for two dimensions is that of a rectangular hyperbola cf’ — x” = 1, 
the Voigt-Lorentz equations constituting the transformation from this 
form to ct” — x” = 1, being the same curve referred to a (non-per- 
pendicular) pair of conjugate diameters.’ 

In 1925 Bertrand Russell sketched in outline an elementary geomet- 
rical treatment of Special Relativity.* In 1936 the present writer gave 
a detailed geometrical treatment of the Voigt-Lorentz transformation, 
with a derivation of the absolute and relative invariants, by the use of 
hyperbolic functions.’ 

The essential problem of Special Relativity may be illustrated in the 
simplest form by means of a mechanical device. Imagine a very wide, 
slightly corrugated, steel belt, moving horizontally with uniform 
velocity; and a passenger, standing on the belt and stationary thereto, 
who is being carried forward with uniform velocity by the moving belt. 
Suppose now a motor car runs on to this wide belt and moves with uni- 
form velocity, say faster than the belt is moving. Eventually the motor 
car passes the passenger who is being carried along by the belt. 

Before the experiment begins, that is before the passenger walks onto 
the belt and the chauffeur drives the car onto the belt, the passenger 
and the chauffeur compare their instruments for measuring space and 
time while they are at rest. Each carries a yardstick and a watch. 
They compare their yardsticks with a standard yardstick; and each finds 
that his own yardstick is exactly one yard long. They then compare 


5H. Poincaré: “Sur la dynamique de |’éléctron,’’ Rend. del Circolo Mat. di 
Palermo, vol. xxi, p. 129. 

6H. Minkowski: ‘“‘Grundgleichungen fiir die elektromagnetischen Vorgange 
in bewegten Kérpern,’’ Gétt. Nach. 1908, p. 53; “Das Relativitatsprinzip,”’ 
Vortrag gehalten in der Math. Gesellsch. zu Géttingen, November 5, 1907, pub- 
lished in Jahresber. d. Deutsch. Math. Ver. 24 (1915), p. 372, and in Ann. d. 
Physik. 47 (1915), p. 927. 

7H. Minkowski: ‘‘Grundgleichungen fiir die elektromagnetischen Vorginge 
in bewegten Kérpern,’’ Math. Ann. 68 (1910), p. 472; ““Raum und Zeit,’’ lecture 
delivered during the meeting of the ‘‘Naturforscherversammlung”’ at Cologne, 
September 21, 1908, and printed in Physik. Zeitschrift 10 (1909), p. 104. 

8 The ABC of Relativity (Harper and Brothers: New York and London, 1925), 
pp. 86-90. 

® Archibald Henderson: ‘‘New Aspects of Relativity: Geometrical Treatment 
of the Voigt and Page Transformations,”’ Journal of the Elisha Mitchell Scientific 
Society 52, No. 1 (July, 1936), pp. 1-19. 
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their watches and regulate them so that they run regularly and syn- 
chronously; that is, so that if one watch at a given instant records ten 
minutes past noon, the other watch simultaneously records ten minutes 
past noon. 

The problem of Special Relativity, briefly stated, is to correlate the 
measurements which the passenger and the chauffeur each makes in 
space and time with his own particular yardstick and watch. We wish 
to find formulas, that is equations expressed in both space- and time- 
variables, which will enable the passenger on the belt, after measuring 
a length along the belt in the direction of the belt’s motion and recording 
the time when this measurement is made, to state exactly the distance 
and time the chauffeur finds this same distance and this same time to 
be, by using his own yardstick and watch; and vice versa. 

These measurements are supposed to be made by the passenger and 
the chauffeur, while each remains in the situation described above: 
namely, the passenger remaining glued to the belt and the chauffeur 
remaining glued at the wheel of the car. If we solve the problem cor- 
rectly, then each man will be able to tell from his own measurements 
what the other man’s measurements will give, just as an engineer, after 
reading a graduated stadia rod through his telescope, can tell how far 
away the rod actually is. Each man, of course, knows the velocity of 
the belt, the velocity of the motor car with reference to the belt, and the 
velocity of light (¢ = 186,270.75 miles or 299,774 kilometers per second 
are highly accurate values). 

The present method, given below, enables one, after drawing to scale 
a given chart according to definite directions, to scale off with ruler and 
compasses the requisite quantities for obtaining a complete solution of 
the problem. The chart enjoys the superiority over ordinary computa- 
tion which is supplied, for example, by a vernier or a slide-rule. In 
simplicity and efficiency, this technic for interpreting and employing 
Einstein’s Special Relativity Theory is, it is believed, superior to any 
other yet devised. This chart does, both in theory and practice, make 
Relativity easy. 

The new geometrical treatment of the Special Relativity Theory 
differs in important respects from other disciplines. The postulates set 
up are the following, one of which only is the same as one of the two 
fundamental postulates usually employed: 

Postu.taTE 1. The velocity of light in free space appears the same 
to all observers, regardless of the relative motion of the source of 
light and the observer in the inertial system. 

PosTuLaTE 2. For two inertial systems, moving rectilinearly 
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with uniform relative velocity, the interval for two events, as ex- 

pressed in the co-ordinates of the two systems, is forraally and ab- 

solutely invariant. 

In former treatments of the problem confronted here, two co-ordinates 
for space and time respectively, x and ¢, are employed, either represented 
along the same line, or along two mutually perpendicular lines. The 
co-ordinates employed in the present paper are 7 and 7’, representing 
“slow motion” times, where 7’ = ct, T’ = ct’, t and ¢t’ being the times 
in the two moving systems, and c the velocity of light. The T- and 
T’-axes are taken to be mutually perpendicular.” 

Consider the following curve 

2.3 


1° — BaP’ + T* + — Pw O..... 2. (1) 


9 


where a = +(1 _ 5) Z c is the light-velocity,v <cands>0. Since 


2 ° ay ° e . 
h* — ab, viz. —— > 0, this curve is an hyperbola. This curve may be 
written in the form 
; av aD) 9 
P walk & — SF eo ook ccc (2) 
c 


Let us confine our attention to that portion of one branch of the curve 
denoted by 


1’ = aT — = oi ere (3) 


viz. traversing that part of the curve from A in a counter-clockwise 
direction. 
Assume further that 


ae: ee oe (4) 


where ¢ and ?¢’ are the times in the two inertial systems, moving recti- 
linearly with uniform relative velocity v to each other. 


10 The choice of Postulate 2, above, as one of the two fundamental assumptions 
of Special Relativity was suggested by a student, C. H. Frick, then instructor in 
the Montana State College, while attending the writer’s class in Special Relativity 
during the Summer (1940) Quarter at the University of North Carolina. This 
suggestion is in line with arguments advanced by Sir Arthur Stanley Eddington 
and Dr. George D. Birkhoff. Consult Eddington, The Mathematical Theory of 
Relativity (Cambridge University Press, 1923) and Birkhoff, Relativity and 
Modern Physics (Harvard University Press, 1923). 
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According to Postulate 2, we have 


ct? — 2? = ct — 2 = 8’, say, 
or ga Tg? = T—w..................(5) 
using equations (4). Hence 
ot ot ees eee ah (6) 


The vertical tangent touches the hyperbola at the point A(s, as). 
From (3) and (5) we have 


r= a(r-°2) Pe a ove 
c 


art tad(r- r+or)- 42 
c Cc 
= (14 0°S) 2° — 20 oP + (a? — 1)0" 
2 
v 2 2v 7 2 2 tue 
+ ——x |e — Se -2T + (1 -~ ty 
c an 


(0-2) 


az? — Qa** cf + a(1 =P ‘) T’ 
c e 


=a (« _ 2° xT + ~ r°) zv =te (: “s r) 56h ss 
c Cc Cc 
Let us choose here 
The line OA is 


with the slope 


RA BS Srdti drive cGdisifns<oeeee 


For some assumed value of s, we may assign values of 7 and derive the 
corresponding values of x from (6), for a given velocity v and known 
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value of c; and thence derive the corresponding values of 7’. From these 
values of 7 and T’ the curve may be readily drawn. For the diagram 
(Plate 7), the following values are taken: s = 6, v = 180,000 kilo- 
meters per second, c = 300,000 kilometers per second. The hyperbola is 
4 , 10 4 2 
a1 z= a1 ry + 31 y 1=0 
The axis of vertical symmetry is y = zx which meets the curve in the 
point (34/2, 3/2). The chosen fixed point P, (7, T1) on the hy- 
perbola is (8, 6.5). The corresponding values of x and 2’ are 8 and 2.5; 
and a = tan @ = (1 — &)? = $. 
Through P, draw vertical and horizontal lines, the former meeting 
the T-axis and OA in N and M (not shown in figure), and the latter 
meeting the 7’-axis in K. Now NM = aT, T: = NM — P\M = aT; 


_ aw 


— P,\M. Comparing with (7) we have PM, = ied If P:K meet OA 


in L, we have LP; = ~ 2, since tan XLMP, = tan @ = a = 
au 
PM _c* 
nm OL 
Now let us construct the five circles 
r +- 7 = ’° e+ OH 46 Oe Owe ee Qala eles (C;) 
2 \2 
(7 ‘a 7) +7? = (2) 7... cee (C:) 
(ee eS ad re (Cs) 
coo ae ob gl « (C.) 
a ote Ok | gee (Cs) 


where x = NQ, the tangent from N(T, , O) to the circle C; , andz’ = KR, 
the tangent from K(O,7}) to circle C’. 

Through L’, the intersection of (C3) with the vertical LC through 
L, draw a line from N meeting (C,) in the point p. Then oN:pN:: 
CN:L'N, where g is the foot of the perpendicular from p upon the T-axis. 


Hence oN:T}: aie, giving oN = - 7. If (C3) meets the T-axis in D,, 


then Do = DN — oN = 2 - “Th. Now lay off from O along the 
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position T-axis Or = De, and at r erect a perpendicular to the T-axis, 
meeting OA at uw. Then ty = tan 0-Or = o( 2 11), Hence we 
have, from (9), tu = KR = 2’, where R is the point of contact of a 
tangent drawn from K to (C;). Thus OR’? = OK’ — KR’, or 3’ = 
2 2 2 
(Ti) — (2 = o( 7, a) a( = - *r,)) = ae(1 a“ 5) rz" 
; c \ c J c 
= T — fr’, as in (5). 
Next lay off any arbitrary line OZ through O and construct, as indi- 


cated in the plate, the points U, J; V, W, whereOU = DC = (1 _ 2s, 








OE = OX’ + X’E = OX + CN = (1 rs *)s, OV = OW = (1 - ‘) 


(T; + x) and OB = 
J (O, Tj + x’) and join I to F(O, T; — x’). Hence 


OI = (1 + ’) (T; — x). Now join W to 
c 





T; — 2x’ = (tan x01F)(1 + *) i, =e). ........ (12) 
and 
T, +2’ = (tan XOWJ) (1 - Nor eee (13) 
Now from equations (7) and (9), we immediately find 
1-2 =a(1+2)(r—2) edeyatenes (14) 
and 
Tl’ +2'= a(1 - ‘or +2) setespnen (15) 
from which, on division, we find 
i AT (| (So) ee (16) 


Equations (14), (15), (16) exhibit the three relative invariants T — z, 
T + 2, and (T — x)/(T + 2). 
On comparing (12) with (14), and (13) with (15), we have 


tan X OIF = tan XOWJ = a = tan 0 
Hence XOIF = xOWJ = XAON = 8. 
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Next lay off, along KL, KZ, (not shown in diagram) = cKR 
= cr; = cr’, 


tan 4 KOZ, = —- = : from (7) and (9). 


Making use of (4), we have 


v1 
ry 2, — of t 4 
am 2508,e« 0° = = 5 
t v v 1 
t 3%) 1 —_= 
7 e 
“tan X KOZ, = V;, = Vey — ee 
1 Vs, 
ce 


which is the familiar formula for composition of velocities in Special 
Relativity. 

It may be observed, from (4), that we have employed throughout the 
device of “slow-motion” time, so that 1 second in the “slow-motion”’ 
time is equal to 3 days 11 hours 20 minutes in the ordinary time. For 
any point on the portion of the branch of the hyperbola drawn in the fig- 
ure, the ratio of the co-ordinates is equal to the ratio of the corresponding 
ordinary times. If we choose the upper half of the right-hand branch 
of the hyperbola, this is equivalent to reversing the sign of the relative 
velocity. Similar portions of the left-hand branch will correspond 
to changes of the signs of x and x’, which would amount to certain 
readily distinguishable changes in the direction of motion. The quality 
of relative invariance in the diagram is shown in the property that, as 
P, traverses the hyperbola, the corresponding lines JF and W./, in all 
positions make with the negative direction of the T-axis the same angle 
(@ = tan’ a, where a is the reciprocal of the Fitzgerald contraction 
factor) which OA makes with the positive direction of the T-axis. The 
property of absolute invariance, shown in equation (5), is indicated by 
the geometrical property, that x and 2’ are the lengths of the tangents 
from N and K respectively to the circle (C;). 

For low velocities, such as we ordinarily encounter in experience, the 
difference in the velocities, according to the formulas of Newtonian and 
Zinsteinian mechanics, is slight, and often inappreciable. For example, 


’ ‘ec 
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if the velocity of the moving belt is 20 feet per second, and the velocity 
of the car, moving in the same direction the belt is moving, with reference 
to the belt is 80 miles per hour; then the velocity of the car with reference 
to the floor of the building is, according to Newtonian mechanics 


_ 80 X 5280, | 
"ae > ee 


= 1174 f/s + 20f/s = 1374 f/s. 


From formula (17), solving for V., , we have 


V = 80m/h + 20f/s 


v= " A ~ sa — S/s 
vii e ail (186,000 X 5280)? 
1374 
14 7040 


(8,176,833,792) 108 


412 X 817,683,379,200,000,000 
2,453,050,137,600,021,120 


_ 336,885,552,230,400,000,000 
2,453 ,050, 137,600,021, 120 


137.33333333333332. 


Hence the velocities differ by only about one hundred trillionth of a 
foot per second. 
Suppose, however, we take high velocities. 
7! , 
Let V:., = 100,000 m/s and v = 100,000 m/s 
Hence, according to the Newtonian mechanics, 
a ad 
V., = Xz, + v = 200,000 m/s 
If, however, we use Einstein’s formula, we have 


“— 100,000 + 100,000 _ 6,919,200,000,000,000 
walle” , 10,000,000,000 44,596,000,000 
34,596,000 ,000 
= 155,153 miles per second, in round numbers. 
Hence the velocities differ by 44,847 miles per second. 


UNIVERSITY OF NoRTH CAROLINA, 
CuHaAPEL Hitt, N. C. 
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HISTORY OF GEOLOGICAL INVESTIGATIONS IN 


NORTH CAROLINA 


By JoserpH Hyper Pratt 


The earliest recorded investigation relating to the geology of North 
Carolina was that made in connection with the preparation of a geologi- 
cal map of the United States east of the Mississippi River, by William 
McClure, which was published in 1809. 

McClure divided the rock formations into four classes: 


Class I 


Class II 


Class III 


Primitive Rocks 


Granite, Primitive Limestone, 
Gneiss, Primitive trap, 

Mica slate, Primitive flinty rock, 
Porphysy, ” Primitive gypsum, 
Quartz rock, White stone, 

Clay slate, Serpentine, 

Sienite, Topaz rock. 


Transition Rocks 


Transition limestone 
Transition Trap 

Gray wacke 
Transition flinty slate 
Transition gypsum 


Floetz or Secondary Rocks 


Old Red sandstone or First sandstone formation 
First or oldest Floetz-limestone 
First or oldest Floetz-gypsum 
Second or variegated sandstone 
Second Floetz-gypsum 

Second Floetz limestone 

Third Floetz sandstone 

Rock salt formation 

Chalk formation 

Floetz trap formation 
Independent coal formation 
Newest Floetz trap formation 
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Class IV Alluvial Rocks 


Peat 

Sand and gravel 
Loam 

Bog iron ore 
Nagel-fluh 
Cale-tuff 
Cale-sinter 


McClure’s Class I, Primitive rocks, is approximately the area mapped 
on the U.S. Geological Survey maps as Archean for North Carolina; but 
it extends too far east and includes what are now known as the Triassic 
areas. 

His Class II, Transition rocks, included a narrow belt of sedimentary 
rocks, along the Appalachian range, including various horizons from 
Algonkian to Carboniferous, Limestone and Marble. 

His Class III, Floetz or secondary rocks, included the red sandstones 
and coal measures of North Carolina (Triassic). 

His Class IV, Alluvial rocks, are those of our Coastal Plain region. 

In 1816 Parker Cleveland published ‘“‘Cleveland’s Elementary Treatise 
on Mineralogy and Geology”’ which included a colored geological map 
based largely on McClure’s work. The portion of the map covering 
North Carolina was approximately the same as shown on McClure’s 
map of 1809. 

In 1817 McClure published a second edition of his Geological Map of 
the United States. In this map he gave the distribution of the various 
geological formations in more detail, and also gave five sections across 
the United States from the Atlantic through the Appalachians. One 
section is across North Carolina from Cape Fear through “Warm 
Springs,”’ now Hot Springs, North Carolina. 

In 1819 Denison Olmsted, Professor of Chemistry at the University of 
North Carolina, announced the discovery of a red-sandstone formation 
in North Carolina and that he had traced it through the counties of 
Orange and Chatham, and that it was 7 miles wide in one place. 

One interesting bit of North Carclina Geological History relates to 
the “Wall” observed on the banks of the Yadkin river near Salisbury, 
and first recorded in 1819 by Rev. James Hall and Zachariah Lewis, who 
considered the ‘Wall’ to be the work of man. They described the 
blocks of the “‘Wall”’ as all being joined together by a “kind of cement.” 
At the request of Dr. Samuel L. Mitchell, one time Professor of Natural 
Science in the College of Physicians and Surgeons, Mr. John Beckwith, 
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of Salisbury, North Carolina, made an examination of this occurrence 
and reported the result in a letter to Dr. Mitchell which was published 
in the American Journal of Science, Vol. 5, 1822. Beckwith considered 
them to be basaltic but rather of an aqueous than an igneous origin. 
Beckwith also mentioned in this letter that ‘this country abounds in 
beautiful slates,’ probably the first published reference to the Carolina 
Slates. 

In 1823 Prof. Denison Olmsted was authorized by the President of the 
State Board of Agriculture to make a “‘Geological Survey” of the State; 
and the sum of $250 per year for a period of four years was appropriated. 
This was undoubtedly the first Geological Survey authorized by a state. 

Olmsted’s first report appeared in 1824, contained 44 pages, and was 
of an economic character dealing only with the distribution of minerals, 
such as graphite, gold, coal, and building stones. Although minerals 
had been produced for years in North Carolina, no geological study had 
been made of their occurrence. 

In 1827 another report of Olmsted’s was published which evidently 
had been prepared for publication in 1825. In this report considerable 
space was devoted to the agricultural possibilities of the State, and the 
suitability of the limestones and marls for use as fertilizers. He also 
devoted some space to a discussion of the great slate formation and its 
included rocks (Huronian of Kerr) and minerals. He referred to the 
“Huronian Wall’ of Hall and Lewis, but ascribed it rightly to the nat- 
ural jointing and decomposition of a basic igneous rock. He further 
noted that ‘‘the rocks are not, as in most other countries, particularly 
New England, exposed on the surface, but are very generally concealed 
by a thick covering of clay and sand.” He deduced rightly that this 
was due to the decomposition of the rocks themselves and not due to 
“‘a deluge of water, as might at first be thought. (No glacial action in 
N. C. to scour the rocks.) 

Prof. Olmsted left North Carolina in 1825 to accept the Professorship 
of Mathematics and Natural Philosophy at Yale College and was suc- 
ceeded by Dr. Elisha Mitchell, who became Professor of Chemistry and 
continued the geological survey for two years. 

In 1826 C. E. Rothe, of Saxony, who was Professor Mitchell’s as- 
sistant, expressed the idea that the gold in what is now known as the 
Piedmont Piateau Region of North Carolina was ‘derived from the 
bursting asunder of the gold-bearing veins by subterranean explosives 
and the gold thus scattered over the adjacent region; some of it was 
spread over the country by a flood breaking through the Blue Ridge and 
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rushing in torrents over the entire gold-bearing region.”” Placer mining 
was the only form of mining for gold at that time. 

In 1828, Professor Mitchell published a paper on the origin of the Low 
Country of North Carolina, and in 1829 a paper on the “Geoiogy of the 
Gold Regions of North Carolina.” In this paper he takes exception to 
the theories of Olmsted and Rothe and stated “‘that the gold occurred 
originally in veins and perhaps in part disseminated throughout the 
country rock, which was in itself in part primitive and in part secondary. 
From these rocks it was set free through atmospheric decomposition and 
subsequently distributed by gravity and running water.”’ A colored 
geological map of the gold region accompanied this report and the rocks 
were classified as: 

Primitive 
Transition or Slate 
Old red-sandstone 
Alluvium 

Although the Geological Survey was discontinued in 1828, Professor 
Mitchell at his own expense continued to make geological explorations 
to different sections of the state. These results were published in a text 
book, ‘Elements of Geology” with an outline of the geology of North 
Carolina. 

Governor Dudley in 1838, Governor Morehead in 1844, Governor 
Graham in 1846 and 1848, and Governor Manly in 1850 or 1851 pointed 
out in their messages the advantages of continuing the Survey but 
nothing was done until the meeting of the General Assembly of 1850-51. 
The General Assembly of 1848-49 had authorized a Corporation, The 
Cape Fear and Deep River Navigation Company, to make the river 
above Fayetteville navigable up to and above the coal fields. There 
were supposed to be extensive coal and iron fields in Chatham County. 
People interested in these mineral fields and in the copper and other 
mineral deposits of Western North Carolina finally made themselves 
heard and the Second Survey Bill was passed (1850-51 General As- 
sembly). 

The work of the Tennessee Geological Survey which was formed in 
1831 with Gerard Froost, Professor of Geology and Chemistry in the 
University of Nashville, as director, and continued to 1845, is a part of 
the geological history of North Carolina. Several of the investigations 
of the Survey were made in the Great Smoky Mountains, whose summits 
are the North Carolina-Tennessee line. His fifth report in 1839 was 
accompanied by a geological map of Tennessee with a colored cross-sec- 
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tion, extending from Roan Mountain west. Roan Mountain, which is 
partly in North Carolina, is considered as primitive (mostly granite). 
The Smoky Mountains which are also partly in North Carolina were 
mapped as transition (composed of gray wacke, slate, limestone, and 
sandstone). 

In 1836, the Geological and Mineralogical Survey of New York was 
authorized. Among those who became connected with this Survey were 
Ebenezer Emmons (later State Geologist of North Carolina) and T. A. 
Conrad who later did geological work in North Carolina. 

Conrad’s work on the Tertiary formations begun in 1832 was pub- 
lished in 1845, in a volume on The Medial Tertiary Formations.” He 
described this formation as extending into North Carolina. 

The first geological map of North Carolina was prepared by Prof. 
Mitchell and published in 1842 in connection with the textbook for 
his classes. 

In 1851 Ebenezer Emmons became State Geologist and director of 
the Second Geological Survey of North Carolina, and continued in that 
position until 1864. 

Tb: 2 was no appropriation for the Survey and very little work done 
aft : commencement of the War between the States. 

uis first report he recognized the age of the coal fields of North Caro- 
lee as Triassic. He rejected the old classification of rock formations; 
(1) Primitive, (2) Transition, and (3) Tertiary and introduced the 
following: 


1. Pyrocrystalline—Crystallized by the agency of fire. 
2. Pyroplastic—Molded by fire. 
3. Hydroplastic—Molded by water. 


Unstratified 
Pyrocrystalline granite 
hyperthium rock 
Stratified 
gneiss 
mica slate 
slate 


Modern 
Pyroplastic lavas, tuffs 
pumice 
Ancient 
basalt 
porphysy 
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1. Tertiary System 
Hydroplastic Postpliocene 
Pliocene 
Miocene 
Eocene 
2. Cretaceous 
3. Triassic 
4. Permian 
5. Carboniferous 
». Devonian 
7. Silurian 
8. Taconic 


_ 


Other reports by Emmons were as follows: 

In 1856, Geological Report of the Midland Counties of North Caro- 
lina. In this report he has a geological map of the Deep River coal field. 

In 1858, A Report on the Agriculture of the Eastern Counties, together 
with Descriptions of the Fossils of the Marl Beds. 

In 1860, A Report on Agriculture (Soils and Fertilizers), and a second 
Report on the Soils of the Swamp Lands. 

In his 1858 report, Professor Emmons announced a principle which 
has since then been enunciated in somewhat different words by our most 
eminent authorities on soils, as follows: 

“In the examination of soils the physical properties require as much 
attention as the chemical, for in order that a good chemical mixture of 
elements may be fertile, they should possess a certain degree of ad- 
hesiveness or closeness which will retain water.” 

In 1858, the Senate of the United States authorized and instructed 
the Secretary of the Navy ‘‘to cause a thorough examination of the iron, 
coal and timber of the Deep River County of North Carolina, and that 
he report upon the expediency of establishing, at some point in that 
State, machine and workshops for the construction of engines, boilers, 
ete., for naval vessels, and that he report the same to Congress at its 
next session.”” Resolution passed April 13, 1858. 

This investigation was made during the months of August and Sep- 
tember, 1858, and the report sent to the U.S. Senate January 17, 1859, 
and was ordered to be printed on February 9, 1858, and is known as the 
“Wilkes Report on the Deep River Country in North Carolina.” In 
this report there is a rather detailed report of the geology of the Deep 
River coal field and of the iron ores of Chatham county, together with 
analyses of the coal and of the iron ores. There is also a section of the 
Deep River coal beds, as shown in the Egypt shaft, 160 ft. deep. This 
report added considerable information regarding the Triassic forma- 


tions. 
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<dmund Ruffin of Virginia, in 1861, published a volume entitled, 
“Sketches (Agricuitural, Geclogical and Descriptive) of Lower North 
Carolina and the Similar Adjacent Lands.” Part I of this volume is 
entitled, “Agricultural Geology; or Remarks on the drift found and the 
denuded regions of the Atlantic slope.’”” This report did not add much 
to the knowledge of geology of the region. 

From 1861-64, the attention of the State Geologist and his assistants 
was turned to the manufacture of munitions of war for the use of the 
state military forces. 

A great deal of material, representing manuscript reports on geological 
and mineralogical investigations, which it was estimated would make 
1200 to 1300 octavo pages was lost or destroyed during the period of the 
War between the States. There was also lost a colored geological map 
of the State that was ready for publication. 

In 1864, W. C. Kerr was appointed State Geologist, but there was no 
appropriation made with which to carry on the work of geological in- 
vestigations. He was reappointed State Geologist by Governor Worth 
in 1866. 

Kerr’s first report was published in 1867, a 56 page report on Geology 
of Western North Carolina. The rocks of this area he regarded as be- 
longing “‘to the most ancient of the Azoic series and to have been above 
sea level since very ancient times.” 

His second report in 1869 was also of 56 pages and related largely 
to Western North Carolina. 

In 1873, Professor Kerr published a paper on ‘“‘The Possible Influence 
of the Earth’s rotation on the deflection of Rivers.”’ He called attention 
to a fact which was very obvious and may have been evident to many 
people, i.e. that in both the Carolinas the eastward flowing rivers always 
presented high banks and bluffs on the south side and low plain and 
swamps on the north. In seeking a cause for this he rejected the slow 
subsidence theory of Michael Toumey, State Geologist of South Caro- 
lina, and suggested that it was due to the rotation of the earth co-acting 
with the force of the river currents. He quoted the laws of motions 
developed by Prof. W. Ferrel to sustain his opinion, i.e. “In whatever 
direction a body moves on the surface of the earth there is a force 
arising from the earth’s rotation which deflects it to the right in the 
Northern but to the left in the Southern hemisphere.” 

Professor Collier Cobb, formerly of the University Geological De- 
partment, has also investigated and published a paper on this subject, 
entitled: ‘Notes on the deflective effect of the earth’s rotation as 
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shown in streams’ (Journal of the Elisha Mitchell Scientific Society 
10: 26, 1893). 

A report of Professor Kerr’s, which was ready for publication in 1870 
but was not published until 1875, was accompanied by a colored geologi- 
cal map and three colored sections. He adopted a classification of the 
rocks which is quite different not only from McClure and Cleveland but 
also from Mitchell and Emmons. Kerr’s classification with Mitchell’s 
and Emmon’s for comparison is given below: 


Mitchell 1842 Emmons 1856 Kerr 1875 
Post Pliocene Quarternary 
Tertiary Tertiary Pliocene 
Miocene Miocene ,, .. 
. : Tertiary 
Eocene Eocene 
Cretaceous Cretaceous 
Secondary Triassic Triassic 
Permian 
Transition Taconic Silurian 
Huronian 
Primitive Gneiss 
Granite Laurentian 
Syenite 


This report gave a very fair summary of the geology of North Caro- 
lina up to 1875. Kerr considered at that time that the thin gravels 
overlying the eroded surfaces of the Eocene, Miocene, and Cretaceous 
in eastern North Carolina as of glacial origin, that the underlying rock 
had been planed down by the currents and drifting ice which brought 
boulders from the Achean hills to the west. North Carolina is now 
believed to be far south of the glacial limit. 

In the work of the Geological Survey, Prof. Kerr was assisted by the 
Rev. C. D. Smith who studied particularly the occurrence of corundum 
and its associated basic magnesium rocks. He considered these rocks 
in which the corundum was found to be of igneous origin, although many 
geologists of that time believed them to be of sedimentary origin. Prof. 
Julian of Columbia University published a paper in which he described 
these rocks as of sedimentary origin. J. Volney Lewis and Joseph Hyde 
Pratt in 1905* described the occurrence of corundum in the basic 
magnesian rocks and considered the origin of the corundum and basic 
magnesian rocks as igneous. 

Another who assisted Professor Kerr was F. A. Genth, of the Uni- 


* N. C. Geological and Economic Survey, Vol. I, 1905. 
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versity of Pennsylvania, who investigated the occurrences of the minerals 
of the State. In 1871 he published a report “On the Mineral Resources 
of North Carolina.”’ In 1885, a report by Professor Genth and Professor 
Kerr on ‘“The Minerals and Mineral Localities of North Carolina’ was 
published by the State Department of Agriculture. 

Another report which appeared in 1885, added considerable informa- 
tion to the knowledge of the geology of the North Carolina coal fields. 
This was a report by Dr. H. M. Chance on the North Carolina Coal 
Fields. This report covered investigations of both the Deep River and 
the Dan River coal fields, and was the most elaborate and informative 
report on the Deep River coal field up to that time. A more thorough 
and detailed geological report was made during the Fifth Survey, by 
M. R. Campbell and Kent W. Kimball in 1922. 

After the death of Professor Kerr in 1885, the large mass of material 
that he had been preparing for publication was turned over to Geo. B. 
Hanna of the U.S. Assay Office at Charlotte, North Carolina, to compile 
and make ready for publication.The report, ‘‘Ores of North Carolina,” 
was completed in 1887 but was not published until 1893 after the 
creation of the Fourth Geological Survey. 

The Fourth Survey was created by the General Assembly of 1891, and 
Joseph H. Holmes was appointed State Geologist. During that period 
of this Survey, 1891-1905, Professor Holmes was assisted by the follow- 
ing geologists: H. B. C. Nitze, J. Volney Lewis, Joseph Hyde Pratt, 
A. J. Wilkins, Heinrich Reis, and, in cooperation with the U.S. Geologi- 
cal Survey, by Arthur Keith, and George F. Becker. 

Publications on the geology and mineralogy of the State were issued 
during this period as follows: 

Bull. 1. Iron Ores of North Carolina by Nitze, 1893 

Bull. 3. Gold Deposits of North Carolina by Nitze, 1896 

Bull. 9. Monazite and Monazite Mining by Nitze, 1895 

Bull. 11. Corundum and Basic Magnesium Rocks by Lewis, 1895 

Bull. 13. Clay Deposits of North Carolina by Reis, 1897 

Economic Paper No. 5. Tale and Pyrophyllite Deposits by 
Pratt, 1900 

Economic Paper 4-8. Mining Industry in North Carolina for 
Years 1901-1904 by Pratt 

Volume I. Corundum and the Peridotites by Pratt and Lewis, 1906 

This Survey brought out a revision of the Kerr geological map which 
was published in the volume on Ores of North Carolina. 

Very little pure geological work was done on the geology of the Pied- 
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mont Plateau Region. This is considered the state’s most complicated 
geology. No fossils had thus far been found in that area. A new 
geological map of Western North Carolina was prepared and published 
in Volume I. 

The Fifth Survey was authorized by Act of the General Assembly of 
North Carolina of 1905 (Chapter 542, Public Laws of North Carolina, 
1905). The name of the new Survey was North Carolina Geological 
and Economic Survey and among its objects were: 

1. An examination of the mineral, forest, fish, and other material 
resources of the State. 

2. Examination of the geological formation of the State, with reference 
to their economic products. 

This Survey continued until 1925, and during this period a decided 
advance was made in determining more accurately the geological forma- 
tions and their extent; and of the occurrence and origin of mineral 
deposits. Geologists associated with the Survey as members of the 
State staff were: 

Joseph Hyde Pratt, State Geologist 
Collier Cobb, Geologist 

Joseph E. Pogue, Geologist 
Douglass B. Sterrett, Geologist 

A. A. Steel, Geologist 

W.S. Bayley, Geologist 

Jasper L. Stuckey, Geologist 

Fred Prouty, Geologist 

George F. Kunz, Mineralogist 

This Fifth Survey had, as did the Fourth Survey, the splendid co- 
operation of the U.S. Geological Survey and the members of the Federal 
Survey who cooperated in geological work in the State were: 

William Bulloch Clark, Geologist 
Benjamin L. Miller, Geologist 
L. W. Stephenson and B. L. Miller, Paleontologists 
B. L. Johnson, Geologist 
T. Wayland Vaughan and Miss Mary J. Rathbaum, Paleontologists 
M. R. Campbell, Geologist 
Kent W. Kimball, Geologist 
E. W. Berry and Miss Julia Gardner, Paleontologists 
A.S. Watts, Geologist 
G. F. Laughlin and J. A. Cushman, Geologists 
Some of the outstanding geological investigations of this Survey were 





- 
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those of the Cid Mining District by Pogue; the Gold Hill Mining 
District by Laney; the Coastal Plain Deposits of North Carolina and 
the Cretaceous Formation of North Carolina (Part I, Invertebrate 
Fossils). 

The first two reports are detailed investigations of geological forma- 
tions in the Piedmont area and are the first of this character to have 
been made; and these two reports have given a great deal of valuable 
and new information regarding the geology of that region. 

The last two reports mentioned are reports of investigations relative 
to the geology of the Coastal Plain region of North Carolina, and from 
the information obtained a pretty accurate geological map of the region 
has been prepared. 

Other geological and mineralogical reports of this Fifth Survey were: 


History of Gems Found in North Carolina, by Kunz, 1907 

Tin Deposits of North Carolina, Pratt and Sterrett, 1905 

Zircon, Monazite, etc., Pratt, 1916 

Limestones of North Carolina, Loughlin, Berry, Cushman, 1921 

Recent Changes in Gold Mining, Pratt and Steel, 1907 

Virgilina Copper District, Laney, 1917 

Mica Deposits of North Carolina, Sterrett, 1911 

Magnetic Iron Ores of Western North Carolina, Bayley, 1923 

Brown Iron Ores, of Western North Carolina, Bayley, 1922 
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NOTES ON EPHEMEROPTERA AND AQUATIC DIPTERA OF 
WESTERN NORTH CAROLINA 


By THELMA HOWELL 
INTRODUCTION 


The mayfly fauna of North Carolina was relatively unknown until 
the monumental work of Traver (1932a, 1932b, 1933, 1937), who re- 
corded twenty-seven genera and about one hundred and fifty species. 
Two of the genera, Oreianthus and Stenonema, and approximately one- 
third of the species were new. 

During the summers of 1938-40, the writer collected aquatic insects 
from one hundred stations in Western North Carolina.* Many of the 
records obtained for mayflies represent the first since Traver described 
the species; in other cases the records indicate greatly extended ranges. 
For these reasons certain mayfly collections are listed in this paper. 
Grateful acknowledgment is made of the help of Dr. Jay R. Traver who 
identified the specimens. Duplicate specimens are deposited at Duke 
University. 

The most recent authoritative treatment of aquatic Diptera is that 
of Johannsen (1934 and 1935), who pointed out their economic impor- 
tance and presented keys for the determination of the larvae and pupae 
of North American aquatic Diptera. In connection with some stream 
and lake surveys made for private individuals interested in fish culture 
and re-stocking projects, the writer collected aquatic Diptera represent- 
ing nine families. Since many of the species collected are not reported 
by Brimley (1938), they are included in this paper. All specimens were 
identified by Dr. J. Speed Rogers, to whom grateful acknowledgment is 
made. Duplicate specimens are deposited at Duke University. 


GEOGRAPHICAL AREA TREATED 


The mountain plateau of North Carolina, lying between the Blue 
Ridge and the Great Smoky Mountains, has an area of approximately 
6000 square miles. Numerous cross ranges connecting the two moun- 


* The collections reported in this paper were made while holding a Duke 
University scholarship to the Sam T. Weyman Memorial Laboratory, Highlands, 
North Carolina, and while using the Duke University space there in 1939-40. 
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tain ranges create basins which preserve an altitude of 2000-2700 feet 
(Kerr, 1875). At the bottom of each basin there is a mountain tributary 
of the Tennessee River. These tributaries form parts of five great 
drainage basins: the New River Basin, the Watauga River Basin, the 
French Broad River Basin, the Little Tennessee River Basin, and the 
Hiwassee River Basin (Saville and Smith, 1925). 

The records of aquatic insects from the mountain plateau as reported 
by Brimley (1938) indicate that a large part of the collecting was done 
in the streams making up the New, Watauga, and French Broad River 
basins. The stations referred to in this paper are located primarily on 
the Little Tennessee, Nantahala, and Tuckaseegee rivers and their 
tributaries, which, with the Cheowah River, make up the North Caro- 
lina part of the Little Tennessee River Drainage Basin. This drainage 
basin is located in the counties of Macon, Jackson, Swain, and Graham. 

The Little Tennessee River, the largest west of the Blue Ridge, rises 
on the north slope of the Blue Ridge in Rabun County, Georgia, and 
flows northerly across Macon and a portion of Swain Counties. From 
the town of Franklin to the Tennessee line the river has a fall of over 
900 feet (Kerr, 1875). From this point it takes a westerly course and 
crosses the Smoky Mountains in a narrow gorge of 4000 feet depth. 
The Nantahala and Cheowah rivers also join the Little Tennessee and 
contribute to give it a drainage area of 1881 square miles (Swain et al., 
1899). 

The Tuckaseegee River rises on the northern slope of the Blue Ridge 
in the southern part of Jackson County, and throughout most of its 
course flows in a general northwesterly direction in a narrow, rocky 
channel. It has a drainage area of 833 square miles, 418 of which lie 
almost wholly in Jackson County (Swain et al., 1899). The Oconalufty 
River, which rises in the Great Smoky Mountains, is the largest tributary 
of the Tuckaseegee. 

The headwaters of the Nantahala River are in the extreme south- 
western portion of Macon County, where the Nantahala and Valley 
River Mountains meet the Blue Ridge. It flows in a general northerly 
direction, traversing a deep basin from one to two thousand feet deep in 
places. Its drainage area is 184 square miles (Swain et al., 1899). 


STATIONS 


The stations considered in this report are listed in a previous paper 
(Howell, 1939). With the exception of those stations mentioned below, 
they are located in the Little Tennessee River Basin. 
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The Savannah River Drainage Basin receives the waters from the 
streams draining the southern slopes of the Highlands Plateau (Saville 
and Smith, 1925). The following stations located in that basin are 
referred to in this paper: Clear Creek, Edwards Creek, Klines Lake, 
Overflow Creek, Chattooga River, Fowlers Creek, Greens Creek, Norton 
Mill Creek, High Hampton Lake, Toxaway River, and Lake Sapphire. 


CLIMATIC FACTORS 


From the establishment of the stations to 1930, inclusive, complete 
weather data are available from the United States Weather Bureau for 
only three stations in the Little Tennessee Drainage Basin: Cullowhee, 


TABLE 1 
Average Monthly and Annual Temperature from the Establishment of the 
Station to 1940 Inclusive* 
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Cullowhee. ./2100| 21/39.5/41.5/47.6|55.5/62.7 70.2/73. 1/72.4168.4 57 .7/46 .0/39.8 56.2 
Highlands. . 3350) 32|34.4/35.4/42.0)49.6|57 .9/64 .2'66 .5'65.7/60.6 52.342.535.150.5 
Rock House|3100 38/38 .3 39.0/46.4,53.7/61.8 68 .0/70.5;70.0 65.8 ,55.9/46 639.6 54.6 








* From “Climatic Summary of the United States,’’ Section 95—Western North 
Carolina. United States Department of Agriculture Weather Bureau. 


Highlands, and the Rock House, near Highlands (Tables 1, 2). Since 
1935 additional stations have been established by the Tennessee Valley 
Authority for recording rainfall data, but the length of the record is too 
short for definite conclusions. (Table 3). That local topography and 
differences in elevations affect the climate of the mountain plateau is 
well-known. 


PHYSICAL FACTORS 


During the course of this investigation water analyses were made on 
many of the streams. In all determinations the principles of the United 
States Bureau of Fisheries (Hazzard, 1935; Davis, 1938) were followed, 
and the chemical methods of the American Public Health Association 
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Establishment of the Station to 1980 Inclusive* 


TABLE 2 
Average Monthly and Annual Precipitation in Inches and Hundredths from the 
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TABLE 3 
Annual Precipitation Little Tennessee River Basin* 
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ANNUAL PRECIPITATION 
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STATION COUNTY | ELEV. 

1935 | 1936 | 1937 | 1938 | 

at | 
ee Jeckson | 2, 100] —_|— ;— — | 
Dicks Creek............... | 3, 1151) — | 61.08) 57.62) 54.07) 
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NE Gotta ae eo as | 2,300) — | 73.19) 53.98) 52.01| 
Raven Mt............. " | 4,500/ — | 66.47) 67.42) 54.93 
Wayah Bald............... | «| 5,330} — | 74.90) 74.30) 70.47 
Needmore............ : Swain | 1,770, — | 59.18) 50.10) 45.59 
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*From “Climatological Data.’’ C. Section U. S. Weather Bureau. 


Raleigh, N. C., 1935-40. 
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(1936) were employed. The results for several streams of particular 
interest are shown in Table 4. 

The data for the Nantahala River and its tributaries—Wine Spring, 
White Oak, Cold Spring, and Choga creeks—may have greater signifi- 
cance at a future date because these streams will soon become a part of 
a large lake due to the construction of a dam by the Nantahala Power 
Company. The data may be of value as a basis of comparison with 
records of chemical and thermal characteristics of the impounded 
waters. 

The Sam T. Weyman Memorial Laboratory, located on Lake Ravenel, 
Highlands, North Carolina, has been the headquarters for many in- 
vestigators (Coker, 1939), but as far as is known no previous water 


TABLE 4 
Physical Factors in Waters near Highlands, N. C. 
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8.26 
Choga Creek mee 9/ 5/40 |2,900/26.0/17.0| 7.0. — | — | — | 9.60 
Nantahala River............| 9/ 5/40 |2,860|24.0/18.8| 7.2) 0.50'32.00| 0.00] 8.26 
Lake Ravenel...............| 5/30/40 |3,820|20.0/21.0| 6.8} 1.00;20.00) 0.00] 7.85 
Norton Mill Creek..........| 6/ 1/40 |2,860|24.5/17.0| 6.8) 1.00,20.00, 0.00] 8.77 








analyses have been made on this lake. For that reason the records are 
reported here (Table 4). 

Norton Mill Creek, which rises under the cliffs of Whiteside Moun- 
tain, has furnished many new records of aquatic insects for North Caro- 
lina (Howell, 1939). The results of water analyses made there and 
reported in this paper (Table 4) are the first records for that creek. 


ORDER EPHEMEROPTERA—tThe Mayflies 
Unless otherwise stated the specimens are nymphs. 
Family EPHEMERIDAE 


Sub-family EPHEMERINAE 


Hexagenia carolina Traver 
Macon County: July 1939, female subimago, Primeval Forest, High- 
lands, N. C. 
Jackson County: July 20, 1939, West Fork Tuckaseeges River. 
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Hexagenia sp. 
Jackson County: May 25, 1939, female subimago, High Hampton 
Lake. Note by Dr. Jay R. Traver “... it is too dark for most of 


”? 


the typical southern species... .”’. 


Sub-family NEOEPHEMERINAE 


Oreianthus purpureus Traver 
Macon County: July 26, 1939, Burningtown Creek. 
Jackson County: March 20, 1939, Norton Mill Creek; June 18, 1939, 
Tuckaseegee River. 


Family HEPTAGENIIDAE 


Stenonema carolina Banks 

Macon County: August 15, 1938, Primeval Forest, Highlands, N. C.; 
May 26, 1939, Cullasaja River; June 20, 1939, Big Creek; June 26, 
1939, Burningtown Creek; July 28, 1939, Buck Creek. 

Jackson County: June 13, 1939, East Fork Tuckaseegee River. 

Swain County (Great Smoky Mountains National Park): August 16, 
1939, Deep Creek. 

Stenonema pudicum Hagen 

Macon County: May 29, 1938, Cullasaja River; August 24, 1938, 
Big Creek; May 26, 1939, female subimago, Cullasaja River; May 
20, 1939, Jarrett Creek and Nantahala River; June 20, 1939, Big 
Creek; June 27, 1939, White Oak Creek; July 26, 1939, Matlock 
Creek; July 28, 1939, Buck Creek. 

Jackson County: August 8, 1938, Norton Mill Creek; August 11, 
1938, Cullowhee Creek; March 20, 1939, Fowlers Creek and Norton 
Mill Creek; June 13, 1939, East Fork Tuckaseegee River. 

Stenonema varium Traver? 

Macon County: May 25, 1938, Cullasaja River; August 16, Wayah 
Creek; August 25, 1938, Overflow Creek; August 26, 1938, Ed- 
wards Creek; July 5, 1938, Chattooga River. 

Stenonema vicarium Walker 

Macon County: June 6, 1939, Highlands, N. C. 
Stenonema sp. No. 1 

Macon County: May 29, 1938, Cullasaja River. 
Stenonema sp. No. 3 

Macon County: August 15, 1938, Cullasaia River; June 20, 1939, 
Big Creek; July 4, 1939, near Highlands: July 26, 1939, Caler Fork 
Creek. 

Jackson County: August 8, 10, 14, 28, 1938, Norton Mill Creek; 
August 17, 1938, Greens Creek; August 18, 1938, Fowlers Creek; 
July 20, 1939, Knob Creek. 

Swain County (Great Smoky Mountains National Park): July 11, 
1939, Indian Creek; August 13, 1939, female subimago, Forney 
Creek. 

Transylvania County: June 5, 1939, Toxaway River. 

Heptagenia aphrodite McDunnough 
Jackson County: August 26, 1938, Chattooga River. 
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Heptagenia juno McDunnough 

Jackson County: June 16, 1939, male subimago, East Fork Tucka- 

seegee River. 
Heptagenia thetis Needham 

Macon County: August 16, 1938, Wayah Creek; May 30, 1939, 
Junction Ball and Shope Creeks, Nantahala River; July 5, 1939, 
Tessentee Creek. 

Jackson County: August 19, 1938, Fowlers Creek; June 12, East 
Fork Tuckaseegee River; July 20, 1939, West Fork Tuckaseegee 
River. 

Swain County (Great Smoky Mountains National Park): August 
13, 1939, Forney Creek; August 16, 1939, Deep Creek. 

Rithrogena fasciata Traver? 

Jackson County: July 20, 1939, Knob Creek and West Fork Tucka- 

seegee River. 
Rithrogena fuscifrons Traver 

Macon County: June 27, 1939, Wine Spring, White Oak, Otter, and 
Choga Creeks; June 24, 1939, Cullasaja River. 

Swain County (Great Smoky Mountains National Park): July 11, 
1939, Indian Creek; August 13, 1939, Forney Creek. 

Rithrogena sp. No. 3 
Macon County: June 27, 1939, Cold Spring Creek. 
Tron subpallidus Traver 

Macon County: June 3, 1938, June 20, 1939, Big Creek; July 28, 
1939, Buck Creek. 

Jackson County: June 13, 1939, East Fork Tuckaseegee River. 

Swain County (Great Smoky Mountains National Park): July 11, 
1939, Deep Creek. 

Tron sp. No. 4 
Macon County: June 27, 1939, Wine Spring and Choga Creeks. 


Family BAETIDAE 
Sub-family sIPHLONURINAE 


Ameletus sp. 

Jackson County: March 20, 1939, Fowlers Creek and Norton Mill 
Creek. 

Isonychia aurea Traver? 

Macon County: August 24, 1938, Big Creek; August 26, 1938, Ed- 
wards Creek. 

Jackson County: August 1, 3, 10, 1938, Norton Mill Creek; August 
19, 1938, Fowlers Creek; June 5, 1939, Rock Creek; July 6, 1939, 
Tennessee Creek; July 12, 1939, High Hampton Lake; July 20, 
1939, Knob Creek and West Fork Tuckaseegee River. 

Isonychia notata Traver 

Jackson County: August 11, 1938, Cullowhee Creek. 
Isonychia serrata Traver? 

Macon County: July 28, 1939, Buck Creek. 
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Tsonychia similis Traver? 
Macon County: July 26, 1939, Matlock Creek. 
Jackson County: August 10, 1938, Norton Mill Creek; August 11, 
1938, Cullowhee Creek; July 6, 1939, Tennessee Creek. 
Isonychia thalia Traver? 
Macon County: July 26, 1939, Burningtown Creek. 
Jackson County: July 6, 1939, Tennessee Creek. 


Sub-family LEPTOPHLEBIINAE 


Paraleptophlebia adoptiva McDunnough 
a County: March 20, 1939. Fowlers Creek.and Norton Mill 
Creek. 
Swain County (Great Smoky Mountains National Park): July 20, 
1939, Bradley Fork. 
Paraleptophlebia debilis Walker 
Jackson County: July 12, 1939, feeder stream of High Hampton 
Lake, Cashiers. 
Paraleptophlebia guttata MeDunnough 
Macon County: July 26, Burningtown Creek; September 5, 1940, 
male imagoes, Jarrett Creek. 
Jackson County: August 17, 1938, Greens Creek. 
Blasturus sp. 
Macon County: May 31, 1940, Cullasaja River. 
Jackson County: March 20, 1939, Norton Mill Creek. 
Habrophlebia sp. 
Macon County: May 26, 1939, Cullasaja River. 
Jackson County: June 1, 1940, female imago, Norton Mill Creek. 


Sub-family BAETISCINAE 


Baetisca thomsenae Traver? 
Transylvania County: June 5, 1939, Toxaway River. 


Sub-family EPHEMERELLINAE 


Ephemerella cherokee Traver 
Macon County: July 26, 1939, Burningtown Creek. 
Ephemerella conestee 'Traver 
Macon County: August 25, 1938, Big Creek; August 25, 1938, Over- 
flow Creek; August 26, 1938, Edwards Creek; June 27, 1939, 
Choga Creek; July 5, 1939, Buckeye Branch; July 26, 1939, Beasley 
Creek; July 28, 1939, Buck Creek. 
Jackson County: August 11, 1938, Cullowhee Creek; August 18, 
1938, Fowlers Creek; July 20, 1939, Knob Creek. 
Swain County (Great Smoky Mountains National Park): August 13, 
1939, Forney Creek. 
Ephemerella doris Traver 
Jackson County: June 8, 1939, Lake Sapphire, near Cashiers, N. C. 
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Ephemerella funeralis McDunnough? 

— County: May 26, 1931, Cullasaja River; June 6, 1939, High- 
leads. 

Jackson County: June 13, 1939, East Fork Tuckaseegee River. 

Ephemerella inconstans Traver 
Jackson County: March 20, 1939, Fowlers Creek, Norton Mill Creek. 
Ephemerella longicornis Traver 

Macon County: June 3, 1938, Big Creek; May 30, 1938, Dirty John 
Creek, Nantahala River; June 27, 1939, Wine Spring, Cold Spring, 
White Oak, Otter, and Choga Creeks; June 27, 1939, Nantahala 
River; July 28, 1939, Buck Creek. 

Jackson County: June 12, 1939, East Fork Tuckaseegee River; 
June 18, 1939, Tuckaseegee River; July 6, 1939, Tennessee Creek; 
July 20, 1939, Knob Creek. 

Swain County (Great Smoky Mountains National Park): July 11, 
1939, Indian Creek. 

Ephemerella rotunda Morgan 
Jackson County: March 20, 1939, Fowlers Creek. 
Ephemerella wayah Traver 

Macon County: June 20, 1939, Cullasaja River; June 27, 1939, Cold 
Spring and Choga Creeks. 

Jackson County: July 1, 1939, Chattooga River. Note by Dr. Jay 
R. Traver, “... with occipital spines .. .’’. 


Sub-family BAETINAE 
Pseudocloeon carolina Banks 
Swain County (Great Smoky Mountains National Park): July 2, 
1939, Oconalufty River. 
Acentrella sp.? 
Macon County: August 24, 1938, Big Creek; August 25, 1938, Over- 
flow Creek. 
Jackson County: August 29, 1938, Chattooga River. 


Cloeon sp. 
Jackson County: June 1, 1940, male imago, Norton Mill Creek. 


ORDER DIPTERA 
Family TIPULIDAE 
Sub-family LIMONIINAE 
Limonia (D) pudicoides (Alex.) 
Jackson County: June 12, 1939, adult, East Fork Tuckaseegee River. 


Limonia (D) stulta (O.8.) 
Jackson County: June 12, 1939, adult, East Fork Tuckaseegee River. 


Antocha opalizans O.S.? 
Macon County: June 1, 1938, larva, Big Creek; May 30, 1939, larva, 
Jarrett Creek. 
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Molophilus fultonensis 
Jackson County: June 4, 1939, adult, Norton Mill Creek, 
Limnophiia sp. 
Macon County: June 20, 1939, larva, Big Creek. 
Hexatoma (E) aurata (Doane) 
Jackson County: August 19, 1938, larva, Fowlers Creek. 
Hexatoma (E) brachycera OS. 
Macon County: May 30, 1939, larva, Nantahala River; June 22, 1939, 
larva, Cullasaja River. 
Jackson County: July 20, 1939, larva, Knob Creek. 
Hexatoma (E) fuliginosa (O8.) 
Jackson County: June 12, 1939, adult, East Fork Tuckaseegee River; 
July 20, 1939, larva, West Fork Tuckaseegee River. 
Hexatoma (E) fultonensis (Alex.)? 
Macon County: July 26, 1939, larva, Burningtown Creek. 
Hexatoma (E) spinosa (O8.) 
Macon County: August 26, 1938, larva, Edwards Creek. 
Hexatoma megacera (O.8.) 
Macon County: May 26, 1939, female, headwaters Cullasaja River. 
Dicranota (A) flaveola (OS.) 
Jackson County: June 4, 1939, female, Norton Mill Creek; June 12, 
1939, adult, East Fork Tuckaseegee River. 
Dicranota (Rhaphidolabis) cayuga (Alex.)? 
Macon County: May 30, 1939, larva, Junction Ball and Shope Creeks. 
Jackson County: June 13, 1939, larva, East Fork Tuckaseegee River. 
Pedicia (T) inconstans (O.8.) 
Jackson County: June 4, 1939, female, Norton Mill Creek. 
Pedicia albivitta (Walker) 
Jackson County: March 21, 1939, larva, Norton Mill Creek. 


Sub-family TIPULINAE 


Dolichopeza americana Need. 
Jackson County: June 12, 1939, adult, East Fork Tuckseegee River. 
Longurio minimus Alex.? 

Jackson County: July 6, 1939, larva, Tennessee Creek. The larva 
of Longurio minimus is unknown. This identification was by 
elimination. Specimen given to Dr. J. Speed Rogers. 

Longurio testaceus Loew 

Macon County: July 1938, female, Highlands. 

Jackson County: July, August 1938, larvae, Whiteside Cove, near 
Norton Mill Creek. 


Family CULICIDAE 
Sub-family DIxINAE 


Paradiza sp. 
Macon County: June 6, 1939, larva, Highlands. 
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Family SIMULITDAE 


Simulium pictipes Hagen 
Jackson County: June 5, 1939, larvae, Cashiers; June 28, 1939, 
larvae, Norton Mill Creek. 
Transylvania County: June 5, 1939, larvae, Toxaway Falls. 
Simulium venustum Say 
Macon County: May 26, 1939, larva, Highlands; June 20, 1939, 
larva, Skittles Creek; June 27, 1939, larva, Choga Creek. 
Jackson County: June 2, 1939, pupa, near Cashiers; June 5, 1939, 
larva, Luptons Lake, near Cashiers. 
Haywood County: June 18, 1939, larvae, near Balsam. 


Family BLEPHAROCERIDAE 


Blepharocera tenuipes (Walker) 

Macon County: June 20, 1939, larvae, Big Creek; June 27, 1939, 
larvae and pupae, Choga Creek. 

Jackson County: June 2, 1939, larvae and pupae, Cashiers; June 18, 
1939, pupa, near Balsam. 

Swain County (Great Smoky Mountains National Park): July 2, 
1939, larvae and pupae, Oconalufty River; July 11, 1939, larvae 
and pupae, Indian Creek. 


Sam T. Weyman Memoria LABORATORY, 
HicuHuanps, N. C. 
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RECORDS OF THE BROOK LAMPREY, LAMPETRA 
AEPYPTERA (ABBOTT), FROM THE ATLANTIC DRAIN- 
AGE OF NORTH CAROLINA AND VIRGINIA 


By Epwarp C. RANEY 


Among a number of interesting freshwater fishes collected by the 
writer' and students in North Carolina and Virginia during the past 
two years (early April, 1940 and 1941) is a specimen of the degenerate, 
non-parasitic brook lamprey, Lampetra aepyptera (Abbott). This 
record and additional hitherto unreported specimens in the collection 
of the United States National Museum extend the known range of this 
primitive fish many miles to the south. It now appears likely that 
Lampetra aepyptera has a widespread distribution in the small streams 
of the mid-Atlantic region and perhaps the publication of these records 
may stimulate further search for lampreys and other little known fresh- 
water fishes especially in North Carolina, which is probably the area 
in eastern United States in greatest need of careful restudy. 

According to Hubbs and Trautman (1937: 23), Lampetra aepyptera 
was recorded from the Atlantic drainage from but one locality, Laurel 
Run near Laurel, in eastern Maryland. It is somewhat more wide- 
spread in the upper Ohio River system and Creaser (1939: 169) has 
recently recorded it from a point as far west as the Wabash River 
system in southern Indiana. Recent records reported below now extend 
the known distribution to include the Neuse River system in North 
Carolina, the Rappahannock River system in Virginia and several 
additional localities in Maryland. 

A single male specimen was taken by Ernest A. Lachner and the writer 
on April 6, 1940, in a small tributary of Little River (a tributary of the 
Neuse River) 1.5 miles northeast of Wendell on U.S. route 64, Wake 
County, North Carolina. A short description of the habitat is given 
here in hope that additional collecting in similar places in eastern 
North Carolina and Virginia may produce more specimens. The 
stream was 5 to 15 feet wide with a sand bottom and with long quiet 
pools and short rifles. The water was slightly brown and the flow 
was approximately 5 cubic feet per second. The Lampetra was taker 


1 The field studies were made possible by a grant from the Faculty Research 
Fund of Cornell University. 
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in a shallow riffle and thirty minutes of seining failed to reveal another 
specimen. Judging from the almost perfect external appearance of the 
lamprey it could hardly have spawned as yet although the water tem- 
perature was 67° F., a point at which spawning might be expected in 
this species. 

The Lampetra is 135 mm. in total length and has 57 myomeres be- 
tween the posterior gill-opening and the posterior end of the cloacal 
slit. The dentition is degenerate as is typical for this species although 
the anterior disk teeth are somewhat better developed than in speci- 
mens from Laurel Run, Maryland. The middle lateral is bicuspid on 
either side but the other laterals are small and with one cusp. No 
posterior disk teeth are present. 

Two larvae now in the collections of the United States National 
Museum (No. 100276) were captured in Austin Run, a tributary of the 
Rappahannock River, south of Fredericksburg, U. 8. route 1, Spotsyl- 
vania County, Virginia, on April 28, 1935, by G. S. Myers and E. W. 
Bailey. Although, in general, the specific identification of lamprey 
larvae is difficult if not impossible, these two specimens may be referred 
to Lampetra aepyptera with but little question. The myomere count is 
57 and 59 respectively while Petromyzon marinus, the only other species 
which might be reasonably expected to occur there, would have ap- 
proximately 70 myomeres. The American brook lamprey, Entosphenus 
lamottenii (Le Sueur), which is found in the Atlantic drainage of New 
York, New Jersey, and Maryland (Greene, 1935: 23) and which might 
range further south, has about 70 myomeres also. No Ichthyomyzon 
is known from Atlantic streams south of the St. Lawrence River System. 

Many specimens of Lampetra aepyptera have been taken near Laurel, 
Maryland, in a tributary of the Patuxent River over a period of 50 
years. In 1936 a single adult (U. 8. N. M. 102362) was collected in 
Suitland Bog, Maryland, near the District of Columbia, by Paul 
Bartsch. In the spring of 1937 several specimens (U.S. N. M. 103760) 
were secured in a small brook in Anne Aruridel County through Mr. 
William H. Bayliff. 

The following key will facilitate the identification of adults of the 
three species of Petromyzonidae known to occur in North Carolina and 
Virginia. For a discussion of relationships see Hubbs and Creaser 
(1922). 


la. Disk teeth poorly developed and not in radiating series; no teeth other than 
the marginals on the posterior field of the disk.......................... 
Brook Lamprey. Lampetra aepyptera (Abbott) 

Non-parasitic. In small streams of the Atlantic drainage. 
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lb. Disk teeth well developed, radiating in all directions from the esophageal 
opening and deflected backward toward the margin of the disk. 
2a. Dorsal fin continuous, although somewhat emarginate; dorsal fin not 


separated by a sharp notch from the caudal fin...................... 

Ohio Lamprey, Ichthyomyzon bdellium (Jordan) 

Parasitic. Large streams of the upper Tennessee River System (Hubbs 

and Trautman, 1937: 88) 

2b. Dorsal fins two; dorsal fin separated from the caudal fin by a sharp 

notch....... << Sea Lamprey. Petromyzon marinus Linnaeus 

Parasitic. Inhabits the north Atlantic coast. Ascends some coastal 
streams to spawn in the spring (Smith, 1907: 28). 


The writer wishes to thank Dr. Leonard P. Schultz, Curator of Fishes, 
United States National Museum, Washington, D. C., for the loan of 
specimens and for permission to publish the records from Virginia and 


Maryland. 
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CELLULOSE DECOMPOSITION BY THE SAPROPHYTIC 
CHYTRIDS! 


By Atma J. WHIFFEN 
PLATE 8 AND ONE TExT FIGURE 


In recent years much attention has been directed to the culture of the 
chytrids, the need: of pure cultures being frequently emphasized. In 
1939 there appeared two papers dealing with the culture of the chytrids. 
In the first paper Couch (1939) outlined the technic for the collection, 
isolation, and culture of the chytrids by which he had obtained a pure 
culture of Cladochytrium replicatum. in this same paper Couch re- 
ported the culture of Rhizophlyctis rosea, Nowakowskiella elegans, and 
Siphonochytrium nov. gen. (Cylindrochytridium) on filter paper. In 
the second paper Haskins (1939) described the growth of ten species of 
saprophytic chytrids on cellophane. None of Haskins’ cultures nor 
Couch’s cultures on filter paper was free from bacteria. Therefore, 
the true nature of the nutritional relationship existing between the 
chytrid and the cellulose was obscured by the presence of the contaminat- 
ing bacteria. Whether the chytrid was utilizing the cellulose directly, 
or indirectly, possibly through the action of cellulose-decomposing 
bacteria, could be decided only by studies with pure cultures of the 
chytrids. It was first necessary to perfect a technic by which the sapro- 
phytic chytrids might be gotten into pure culture on synthetic media. 
Such a technic is described in this paper in connection with the demon- 
stration of the cellulose-decomposing ability of certain of these sapro- 
phytic chytrids in pure culture. 


CULTURE TECHNIC? 


After a chytrid has been obtained in a unifungal culture on a suitable 
substratum, as boiled grass leaves (Couch, 1939), it is possible to estab- 


1 The study of cellulose decomposition by the chytrids was made while the 
author was serving as research assistant to Dr. J. N. Couch, which assistantship 
was made possible by a grant to Dr. Couch from the Carnegie Corporation of New 
York. This paper is a portion of the thesis submitted to the faculty of the Uni- 
versity of North Carolina in partial fulfiliment of the requirements for the degree 
of Doctor of Philosophy in the Department of Botany. 

2 This pure culture technic was described in a paper entitled, ‘On Culturing 
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lish a pure culture of this chytrid by eliminating all bacteria. By use 
of the standard technic described below the following nine species of 
chytrids were gotten into pure culture: Rhizophidium carpophilum 
Zopf, Rhizidiomyces apophysatus Zopf, Rhizophlyctis rosea (deBary 
and Woron.) Fischer, Entophlyctis sp., Endochytrium operculatum 
(deWildeman) Karling, Nephrochytrium aurantium Whiffen, Cylin- 
drochytridium Johnstonit Karling, Nowakowskiella elegans (Nowak.) 
Schroeter, and Septochytrium variabile Berdan. 

An instrument was devised to facilitate the handling of the chytrid 
thalli, which are smal] and easily desiccated. This instrument is 
assembled as shown in the text figure. The capillary pipettes are ster- 
ilized in cotton-plugged test tubes, and when one is needed it may be 
quickly inserted in the end of the rubber tubing. The air pressure 














Text Figure One. Dissecting Instrument. a. rubber bulb, b. cotton-filled 
bulb of a pipette from a dropping bottle, c. gum rubber tubing, d. capillary pipette. 





within the capillary pipette is controlled by the degree of compression 
of the rubber bulb held in the left hand and the right hand is thus left 
free for manipulating the capillary pipette. By means of this instru- 
ment and a glass dissecting needle mature sporangia are dissected from 
the leaf tissue and segregated in a drop of sterile water in a Petri dish 
to await the next procedure. 

It is desirable that the pure culture when established should be 
descended from a single sporangium, since one sporangium of a mono- 
centric chytrid is developed from one spore. By the following procedure 
the spores are easily obtained from a single sporangium. The sporangia 





Chytrids Free From Bacteria,’’ which was read before the Mycological Society of 
America at Philadelphia, December, 1940. 








| 
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are removed one at a time from the drop of sterile water and are trans- 
ferred in a capillary pipette to a plate of three per cent plain agar, where 
all adhering bits of leaf tissue are torn away with glass dissecting needles. 
If this operation is performed carefully, relatively few bacteria will be 
carried with the sporangia when next they are transferred on a glass 
needle to a plate of one half per cent plain agar. After the spores have 
been discharged in this soft agar, they are able to swim about freely 
but at the same time are confined to the vicinity of the parent sporan- 
gium. In this way one need not wait for the discharge of a certain 
sporangium with the hope of catching the spores before they swim away. 

The spore mass after its discharge on agar is mixed with bacteria 
that have adhered to the sporangium and so the chytrid spores must be 
separated from the bacteria. To accomplish this a dilution tube is 
prepared, consisting of a glass tube, which is drawn out to a fine point 
at one end, filled with about one cubic centimeter of water, and ster- 
ilized in a test tube. This dilution tube is attached to the rubber 
tubing, a portion of the water is expelled, and the spore mass is drawn 
up in the tube. The contents of the dilution tube are then dropped on 
several plates of one half per cent plain agar. The drops are allowed to 
run over the surface of the agar and in this way some of the chytrid 
spores will be able to germinate in areas of the agar free from bacteria. 
It is then possible to pick up these germlings on a sterile needle and 
transfer them to nutrient agar. 

Three types of nutrient agar were used and to each was given a desig- 
nating symbol as follows: } 138m agar (600 mg. maltose, 40 mg. meat 
peptone, 3 gm. agar, and 500 cc. mineral salt solution), D-N agar (2.5 gm. 
dextrose, 0.5 gm. ammonium nitrate, 500 cc. mineral salt solution, and 
3 gm. agar), and C-N agar (0.5 gm. ammonium nitrate, 50 cc. cellulose 
suspension containing about 0.5 gm. of cellulose, 3 gm. agar, and 450 ce. 
mineral salt solution). The cellulose for the C-N agar was precipitated 
with sulphuric acid according to the directions of Scales (1915). The 
standard mineral salt solution was made up with the following con- 
stituents: 0.3 gm. K2,HPO,, 0.2 gm. KH2PO,, 0.2 gm. MgS0O,7H,0, 
0.1 gm. Nacl, 0.1 gm. Cacl3H20, 0.01 gm. Feclo4H,O, 0.001 gm. ZnSO,- 
7H20, and 1000 ce. distilled water. The pH of the mineral salt solution 
was adjusted to 7.2 by the addition of N/20 NaOH. 

Rhizophidium carpophilum and Rhizidiomyces apophysatus were 
cultured only on 3 13m agar. This maltose-peptone agar was unfavor- 
able to the growth of the other seven species in culture, which showed 
a preference for the D-N and C-N agars. The thalli grown in the 
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dextrose-ammonium nitrate agar were characterized by constricted 
rhizoids and an abnormal production of oil globules. The appearance of 
the thalli on the cellulose-ammonium nitrate agar, however, was more 
nearly like that of the chytrid when grown on grass leaves. 

In Plate 8 are shown photographs of the thalli of nine species of chy- 
trids now growing in culture on agar. A word of explanation must be 
given concerning the identity of two of these chytrids. The species of 
Entophlyctis (figs. 8 and 9) is the orange-colored chytrid reported by 
Couch (1989) and may be the same chytrid illustrated by Haskins 
(1939) as Rhizophlyctis Petersenii (?). It has the typical Entophlyctis 
type of development. The thallus of Cylindrochytridium Johnstonii 
(fig. 13), recently described by Karling (1941), is from the culture re- 
ferred to by Couch (1939) as Siphonochytrium nov. gen. 


CELLULOSE DECOMPOSITION® 


Because previously no representative of the Phycomycetes has been 
found capable of decomposing cellulose, it is of particular interest now 
to discover that cellulose-decomposing ability is possessed by certain of 
the chytrids. In this paper is demonstrated cellulose decomposition by 
species of seven genera, Rhizophlyctis,s Entophlyctis, Endochytrium, 
Cylindrochytridium, Nephrochytrium, Septochytrium, and Nowakowski- 
ella. 

The method adopted to test for cellulose-decomposing ability con- 
sists of uniformly inoculating with a pure culture of the chytrid 500 cc. 
flasks, each containing 50 cc. of culture medium, consisting of distilled 
water, mineral salts, an inorganic nitrogen salt, and a weighed amount 
of cellulose. At the end of the incubation period the cellulose was again 
weighed and the loss of weight was determined, if such had occurred. 
The cellulose, in the form of grated filter paper or absorbent cotton, was 
oven dried at 110° C. for one hour and kept over calcium chloride in a 
desiccator until weighed. All experiments were performed at room 
temperature. 

3 Part of the material presented in this section was incorporated in a paper, 
“The Role of Chytrids in Cellulose Decomposition,’’ read before the Botany 
Section of the North Carolina Academy of Science, April, 1941. This paper was 
the recipient of the Poteat Award of the North Carolina Academy of Science. 

4In March, 1941, we received from Dr. Roger Yates Stanier of the Hopkins 
Marine Laboratory, California, a pure culture of a chytrid which we identified as 
Rhizophlyctis rosea. Stanier’s strain of R. rosea has smaller spores and a paler 
color than the three strains described in this paper. Ina letter to Dr. J. N. Couch, 
Dr. Stanier stated that he had found this organism to be capable of decomposing 
cellulose. The results of his work with this chytrid are now in press. 
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Rhizophlyctis rosea was the first chytrid to be found capable of de- 
composing cellulose. The decomposition of the cellulose by R. rosea 
was accompanied by the production of a reddish pigment which stained 
the undecomposed cellulose. The formation of a pigment was observed 
only in the case of this particular species. 

Cellulose decomposition by three strains of Rhizophlyctis rosea was 
studied. Each of these strains exhibits certain distinct morphological 
characteristics but the variations among them is not considered sufficient 
to warrant describing the three strains as varieties of R. rosea. Strain 
one from Chapel Hill, North Carolina, has large sporangia (up to 275 pu) 
with long exit tubes and shows a tendency to a bilateral symraetry 
(fig. 5). This strain has not produced any resting bodies while in cul- 


TABLE I 
Ceilulose Decomposition by Rhizophlyctis rosea, Strains 1, 2, 3, 4 


Cellulose supplied as grated filter paper; 1 mg. NH,NO; per cc. medium; average 
taken of duplicate flasks. 




















coma — |) ee) ae] 
days mg. mg. | 

, {| Buffered 10 100.2 none | 7.0 

\ Unbuffered 10 100.3 22.4 4.9 

2 | Buffered 10 100.2 28.6 6.6 

Unbuffered | 10 100.6 26.1 | 4.8 

3 q Buffered 9 100.3 16.6 6.6 

\| Unbuffered | 9 100.8 | 32.8 | 4.4 





ture. Strain two (fig. 6) was isolated from soil from Greenville, South 
Carolina, and is characterized by constantly spherical sporangia with 
short exit tubes. This strain produces resting bodies in single spore 
cultures. The third strain (fig. 7), isolated by Miss Ward (1939) from a 
water collection from Burgaw, North Carolina, has exit tubes which are 
short and more numerous than those of strain two. No resting bodies 
have appeared in cultures of strain three since its collection. Ward 
(1939) grew this strain on agar containing precipitated cellulose but the 
culture was not free from bacteria. 

The first experiment with R. rosea was designed to show the effect of a 
buffered and an unbuffered medium upon cellulose decomposition by the 
three strains of Rhizophlyctis rosea. The results are shown in Table I. 
In the buffered series potassium dihydrogen phosphate and sodium 
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hydroxide were added to the mineral salt solution so that the final pH 
was 7.2. The formula for one liter of buffered salt solution is as 
follows: 125 cc. .2 M KH:2PO,, 37 cc. .2 M NaOH, 788 ce. distilled 
water, 0.2 gm. MgSO,7H.0, 0.1 gm. CaCl.3H,0, 0.01 gm. FeCl,4H;0, 
and 0.001 gm. ZnSO,7H,O. In the unbuffered series the mineral 
salt solution was made up as described above in the preparation of the 
agar culture media. The nitrogen in both series was supplied by 
one milligram of ammonium nitrate for each cubic centimeter of culture 
medium. 

In each series the culture medium showed a marked increase in acidity 
by the end of the incubation period. The amount of cellulose de- 
composed was affected by the presence or absence of a buffer. Strain 
one did not grow at all in the buffered medium. Strain two decomposed 


TABLE II 


Effect of Nitrogen Supply on Cellulose Decomposition by Rhizophlyctis rosea, 
Strain 3 


Cellulose supplied as absorbent cotton; average taken of four flasks 




















~ Ty s LOS CELLULOSE 
MEDIUM PERIOD. | supPLiep | PECOM- | pH 
days mg. mg. 
Peptone, & me. por GD oc.........06060:. 14 55.2 3.60 7.2 
Glycine, 50 mg. per 50 cc................ 14 54.5 10.8 7.0 
ENO, SO me. per Goe.........2665.sccce. 14 53.9 17.3 7.2 
(NH,).SO,, 50 mg. per 50 cce.............. 14 54.0 17.1 §.2 





approximately equal amounts of cellulose in the buffered and unbuffered 
media. Strain three decomposed more cellulose in the unbuffered me- 
dium than in the buffered medium. 

The loss of weight in the cellulose in each flask was sufficient to in- 
dicate very definitely the cellulose-decomposing ability of Rhizophlyctis 
rosea. In addition the results of this experiment indicate that not all of 
the strains of R. rosea under the conditions of the experiment are equal 
in their ability to decompose cellulose. Strain three was the most active 
of the three strains tested. 

The resuits of a second experiment with R. rosea appear in Table II. 
The purpose of this experiment was to study the effect of the source of 
nitrogen upon the amount of cellulose decomposed by strain three in a 
buffered medium. Two organic and two inorganic sources of nitrogen 
were used. Only an average of 3.6 milligrams of cellulose was decom- 
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posed in the medium containing Witte’s meat peptone. The amount of 
cellulose decomposed in the glycine medium was greater than in the 
peptone medium but much less than in the media with the inorganic 
nitrogen salts. As much cellulose was decomposed when potassium 
nitrate was utilized as when ammonium sulphate was the source of 
nitrogen. Although able to utilize both organic and inorganic nitrogen 
in the form of a peptone, an amino acid, a nitrate salt and an ammonium 
salt, Rhizophlyctis rosea was able to decompose a greater amount of 
cellulose when supplied with inorganic nitrogen. The pH remained the 
same in the media containing peptone and potassium nitrate but the 
acidity in the ammonium sulphate medium increased to pH 5.2. 


TABLE III 
Cellulose Decomposition by Entophlyctis sp., Endochytrium operculatum, Cylindro- 
chytridium Johnstonii, Nowakowskiella elegans, Nephrochytrium 
aurantium, and Septochytrium variabile 
Cellulose supplied as grated filter paper; 1 mg. NH,NO; per cc. of medium; 
buffer — 1 mg. CaCO; per cc. of medium; average taken of duplicate flasks. 

















7 . , | CELLULOSE 
onaaxaa Pmsaasss™| conatese| “sacar” | oR 

days mg. mg. 
De ee eee 14 101.1 36.6 | 6.6 
Endochytrium operculatum.............. 14 102.9 | 26.0 6.7 
Cylindrochytridium Johnstonii........... 14 104.3 | 37.6 | 6.6 
Nowakowskiella elegans................. 14 101.9 | 65.8 | 6.5 
Nephrochytrium aurantium............... 14 99.2 | ar.@ | 6.5 
Septochytrium variabile.................. 14 98.8 36.2 | 6.4 





Six other species, Entophlyctis sp., Endochytrium operculatum, Cylin- + 
drochytridium Johnstonii, Nowakowskiella elegans, Nephrochytrium 
aurantium, and Septochytrium variabile were tested and were found 
capable of decomposing cellulose. The medium was buffered by calcium 
carbonate. The results of this experiment are summarized in Table III. 

Nowakowskiella elegans showed a marked superiority in cellulose- 
decomposing ability over the five other species in this experiment. The 
polycentric nature of this chytrid and consequently its extensive vegeta- 
tive growth may account in part for its ability to decompose a greater 
amount of cellulose than the monocentric chytrids. Septochytrium 
variabile, of course, is a polycentric chytrid but this species does not 
produce the extensive rhizomycelium that does Nowakowskiella elegans. 
Rhizophidium carpophilum and Rhizidiomyces apophysatus were also 
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tested but neither species was able to decompose cellulose in any of the 
media used. When Rhizophidium and Rhizidiomyces failed to decom- 
pose cellulose in an unbuffered medium containing ammonium nitrate as 
the source of nitrogen, it was thought that perhaps these two species 
were unable to utilize inorganic nitrogen salts. Furthermore, it had 
been found that these two species made very poor growth in a culture 
medium containing mineral salts, dextrose, and ammonium nitrate. 
Therefore, a medium was prepared with meat peptone and cellulose. 
The cellulose showed no loss in weight at the end of the incubation 
period, though microscopic examination of the medium revealed that a 
limited amount of growth had occurred in the culture medium. This 
growth must have been possible due to the chytrid’s utilization of the 
peptone as both a source of energy and carbon and of nitrogen. It is 
possible, of course, that these two species are able to decompose cellulose 
under conditions not yet known, though there is much evidence to deny 
this possibility. 


DISCUSSION 


The resulis recorded here of cellulose decomposition by seven species 
of chytrids are of a preliminary nature. Because the conditions of each 
experiment varied as to temperature, buffer content of the medium, and 
length of incubation period, no accurate comparison can be made as to 
the relative cellulose-decomposing ability of each species. It is con- 
clusively demonstrated, however, that each of these seven species of 
chytrids in pure culture does possess a definite ability to decompose 
cellulose in a medium containing cellulose as the only source of carbon 
and energy. In such a culture medium the fact that the chytrid thalli 
grow and multiply in number and that the cellulose quantitatively loses 
weight is definite proof that the cellulose is being decomposed by the 
pure culture of the chytrid. 

The nine species of chytrids discussed here are all commonly found in 
the soil, Rhizophlyctis rosea being the species most frequently appearing 
in soil collections. The facts regarding the nutrition of these chytrids 
obtained from studies with pure culiures may not apply directly to the 
determination of the activities of these same chytrids in the soil. Yet 
these experiments with pure cultures do indicate an interesting gen- 
eralization that may be made in regard to the nutrition of the sapro- 
phytic chytrids. The saprophytic chytrids may be divided into two 
groups as to their type of nutrition. One group, represented by Rhizo- 
phlyctis rosea, Entophlyctis sp., Endochytrium operculatum, Cylindro- 
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chytridium Johnstonit, Nephrochytrium aurantium, Nowakowskiella 
elegans and Septochytrium variabile, decomposes cellulose and shows a 
preference for inorganic nitrogen salts as the source of nitrogen. The 
other group, represented by Rhizophidium carpophilum and Rhizidi- 
omyces apophysatus, does not decompose cellulose and does not readily 
utilize inorganic nitrogen. 
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SUMMARY 

A technic is described by which pure cultures were obtained of nine 
species of saprophytic chytrids. 

By means of a culture medium containing mineral salts, ammonium 
nitrate, and cellulose, and inoculated with a pure culture of a chytrid, 
cellulose-decomposing ability was demonstrated in seven species of 
chytrids, Rhizophlyctis rosea, Entophlyctis sp., Endochytrium operculatum, 
Cylindrochytridium Johnstonit, Nephrochytrium aurantium, Nowakow- 
skiella elegans, and Septochytrium variabile. Two species, Rhizophidium 
carpophilum and Rhizidiomyces apophysatus, did not decompose cel- 
lulose. 

The species which decompose cellulose prefer inorganic nitrogen salts 
while the species which do not decompose cellulose prefer organic nitro- 
gen compounds as the source of nitrogen. 
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PLATE 8 
Photomicrographs 


Thallus of Rhizophidium carpophilum on } 13m agar. X 150. 
Portion of agar culture of R. carpophilum showing concentric growth 
rings. XX 25. 


. Resting body of R. carpophilum formed in a glucose-tyrosine solution. 


X 1200. 

Culture of Rhizidiomyces apophysatus on 3 13m agar. X 100. 

Strain one of Rhizophlyctis rosea on $ 13m agar. X 100. 
Strain two of R. rosea on C-N agar. X 150. 

Strain three of R. rosea on C-N agar. X 150. 
Mature sporangium of Entophlyctis sp. on D-N agar. X 150. 

Young thallus of Entophlyctis sp., illustrating the Entophlyctis type of 
development. X 635. 

Monocentric thallus of Septochytrium variabile on C-N agar. X 150. 


11. Margin of culture of Endochytrium operculatum on D-N agar. X 150. 


12 


Nephrochytrium aurantium on D-N agar. X 150. 


13. Cylindrochytridium Johnstonii on D-N agar. X 335. 


14. 
15. 
16. 


Sporangia of Nowakowskiella elegans on C-N agar. X 335. 
Rhizomycelium of NV. elegans on D-N agar. X 150. 
Polycentric thallus of Septochytrium variabile on C-N agar. X 150. 
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PROCEEDINGS OF THE FIRST MEETING OF THE 
SOUTHEASTERN SECTION OF THE BOTANICAL 
SOCIETY OF AMERICA* 


The first meeting of the Southeastern Section was held June 14-17, 
1940, at Highlands, North Carolina. Twenty-four members and 
visitors attended the meeting. Among the visitors were Dr. Irwin 
Boeshare of the University of Pennsylvania and Dr. Mildred E. Faust 
of Syracuse University. 

The first day was set aside for field trips to points of interest within 
walking distance of the village of Highlands. After an inspection 
of the Highlands Biological Laboratory the most important event was 
a visit to the famous Dry Falls of the Cullasaja River. Here the visiting 
botanists had the opportunity of seeing the southernmost stations of 
the narrow beach fern (Phegopteris polypodioides) and Sphagnum 
squarrosum. Some miles below on a tributary to the same river, near 
the high Cullasaja Falls, is the only known North Carolina station for 
Trichomanes Boschianum. 

On Sunday a trip was made in search of the famous Shortia galacifolia, 
the type locality of which is located in the Highlands region. After a 
somewhat adventurous trip due to occasional showers and slippery 
roads, a large colony of the plant was at last located. The experience 
of having seen this rare endemic in its native haunts proved to be a 
satisfactory recompense for a rather strenuous day. 

On Sunday evening after a delightful dinner at the Tricemont Hotel, 
a short business meeting was held at which the present officers were 
reelected for another year. The conclusion of the day’s program was 
an interesting address by Dr. W. C. Coker of the University of North 
Carolina on ‘Some Early Southern Botanists.”” Dr. Coker discussed 
especially some of the personal characteristics of such men as Moses 
A. Curtis, Dr. Short, and Mr. Buckley. 

On Monday, the final day of the meeting, trips were made to the 


* It was the intention to publish these proceedings in Science, but by some over- 
sight this was neglected. In order that the records of the section should be avail- 
able, we publish them here. The proceedings of the second meeting, Charleston, 
S. C., June 1941, were published in Science 94: 69, 1941.—Ed. 
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Primeval Forest, one of the few virgin forests in the eastern United 
States, and to the nearby Whiteside Mountain. 


The following report concerning the organization of the section was 
presented by the secretary. 

At the meeting of the Botanical Society of America at Richmond, 
Virginia, December 28-30, the following proposal was presented to the 
Council of the Society: 

“That the Botanical Society of America consider the creation of a 
Southeastern Section in accordance with the aims and specifications as 
follows: 

“1. That the aims of the Southeastern Section shall be: 

a. To establish closer contacts between the botanists of this 
region who, for the most part, are scattered 

b. To undertake to increase the professional interest in botany 
in the Southeastern States and to increase the membership 
in the Society, thus stimulating interest and at the same time 
providing the advantages of a national publication. 

“2. That its geographical boundaries be tentatively set so as to 
include the states of Virginia south to Florida, west to Louisiana 
and north to Kentucky and West Virginia east of the Mis- 
sissippi River. 

“3. That the Southeastern Section have the usual sectional organi- 
zation of chairman and secretary. 

“4. That the Southeastern Section be granted fifty cents per member 
from the Society for incidental expenses, such as postage 
necessary for organization of meetings, etc.” 

This proposal, so far as it provided for the creation of a Southeastern 
Section, was passed by the Council, and the writer was authorized to 
proceed with the organization and the election of officers. 

In accordance with this authorization an announcement of the crea- 
tion of a Southeastern Section was sent out to all members of the 
Botanical Society residing within the region tentatively specified in the 
original proposal. Included with this announcement was a blank 
ballot for the election of chairman and secretary. The result of this 
ballot was as follows: Chairman, W. C. Coker, The University of North 
Carolina; secretary, H. L. Blomquist, Duke University. 

Among some of the letters received in response to the announcement 
of the creation of the Southeastern Section, there was a mixture of 
expression of approval and disapproval of having this regional section. 
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The disapprovals seemed to have been based upon a misunderstanding 
of what constitutes the new section and its dims. Such remarks as 
“Why have another section when we have too many organizations 
already?” and “I cannot afford to pay any more dues to societies” 
were typical. 

Obviously the Southeastern Section is not just another organization. 
It is part of the Botanical Society of America and its aims are those 
stated above in the original proposal for its creation. 

As to extra membership dues, there are none. Any member of the 
Botanical Society of America who happens to be located in the South- 
eastern States becomes automatically an active member of this section, 
if he so desires, without the payment of any more dues. Furthermore, 
by an act of the Council of the Society at the meeting in Columbus, 
Ohio, a small amount per member will be paid by the Society to the 
regional sections for minor expenses, such as postage and mimeographing 
in connection with organizing regional meetings, etc. 

It has been customary in regional sections to hold summer meetings. 
Nothing is more conducive to carrying out the aims of the Southeastern 
Section than such meetings. As these meetings are informal and the 
reading of papers is reduced to a minimum, the botanists have an op- 
portunity to really get acquainted. Furthermore, by distributing the 
meetings throughout the region from year to year, the botanists who 
attend these meetings become better acquainted with the botanical 
opportunities in this section of the country. 

H. L. Biomauist, Secretary. 
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